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PREFACE. 




A Report, professing to give the Geology of a State, so extensive 

and possessing so many geological features as Missouri, after the 

labors of eighteen months only, may seem to be premature ; but the 

• ^ law under which the Survey was organized, and a universal anxiety 

C) to leani the general features of our Geology, have made it necessary 

and expedient. 

A Survey may gain temporary popularity by exaggerating the 
mineral and agricultural wealth of the region examined; but the 
results must prove alike fatal to the Geologist and those who credit 
his stateifients. It has, therefore, been our aim to give no opinion, 
which is not based upon the very best evidence ; and to place our 
estimates below, rather than above the reality. Some may be dis- 
appointed by this course, but the truth of science, and the general and 
permanent utility of the work, must be preferred to the personal 
interests of the few. 

Justice to the different members of the Geological corps, seems 
to demand a few words of explanation as to the manner in which the 
labors of the Survey have been performed and the Reports made. 
Particular duties and fields of labor have been assigned to each mem- 
ber, with the understanding that he is to be particularly responsible 
for the discharge of those duties, and to report upon the results of his 
own labors. Consequently, every one has, by his own examinations, 
and independent of others, arrived at the results reported. By thus 
laboring i|^different localities, we have been able to accomplish much 


aW 


more thalrby any other system of operations ; * and by a comparison 

* The experience and skill of the various members of the corpe haye rendered 
this course enUrely safe. 
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of the results of the examinations made by different individuals in 
distant parts of the State, the accuracy of our conclusions respecting 
its geological features, could be tested in the most satisfactory 
manner. Since each Report was made, without a knowledge of what 
would be submitted by others, and as some of the same geological 
features appear in the different districts examined, some repetition of 
the facts and conclusions, must be expected in the various Reports. 

Circumstances have compelled us to omit the Reports upon the 
Missouri River Section, the Section from Providence to Hannibal, 
that from St. Louis to the Iron Mountain; and the chapter ex- 
plaining the principles of the science has been replaced by the Yo* 
cabulary of Scientific Terms ; while the Reports on Economical Ge- 
ology, Cooper County and the South-West, have been very much 
abridged and condensed. 

Such has been the anxiety to push forward our field operations 
that but very little time has been devoted to the preparation of 
Reports ; this, together with the hasty manner in which the work 
has been carried through the press, has, doubtless, caused many 
violations of elegance and accuracy of style ; but for errors in mat- 
ters of fact and scientific deductions, we ask no indulgence. Our 
object has been to give a true and unvarnished statement of the 
facts observed, and the deductions which may be legitimately derived 
from them ; those, therefore, who correct our errors, either in mat- 
ters of fact or scientific deduction, will aid us in our labors and be 
entitled to our gratitude. All errors will be most cheerfully corrected 
when they are made known. Great care has been taken to get all 
the names and localities, which are mentioned in the Report, or laid 
down on the maps, correct; still, where so many thousands occur and 
are passed so rapidly through the press, it is almost certain that 
Bome are wrong. If so, they will be corrected here^fcer. The 
numerous Geological Maps and Sections contain so mll^ details 
of our Geology, that a large amount of letter-press explanation re- 
specting the locality, dip, relative position and range of the strata, 
has been rendered unnecessary. 
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Justice and grateful memories prompt us to mention our numer- 
ous obligations to the citizens of Missouri for the sympathy and aid 
everywhere bestowed upon us while prosecuting our labors. The 
Surrey is particularly indebted to his Excellency, Stebldtq Price, 
the Governor of Missouri, for the prompt manner, in which he has 
rendered the Survey all the cooperation necessary to secure its pro- 
gress and success. The Curators and Faculty of the State University 
have greatly facilitated our labors by inviting us to occupy its spa- 
cious apartments, with free access to its Library, Laboratory and Ap- 
paratus. We are, also, under like obligations to Dr. Pope and other 
members of the Faculty for similar facilities in the St. Louis Medi- 
cal College, where the Chemical Department is located. General 
Loughborough has rendered essential service in granting us free 
access to the maps and charts of the General Land Office. The 
Officers and Engineers of the various Railroad Companies in the 
State, have greatly facilitated our labors by their courtesies in fur- 
nishing the Survey with maps and profiles of the xoads surveyed; 
but we are particularly indebted to the Hannibal and St. Joseph 
Bailroad Company for placing Maj. Hawn under our direction to 
make the Survey along the line of that road, and to Professor G. 
C. Pratt, and Mr. Geo. C. Broadhead, for sections and^peci- 
mens collected. 

Gen. T. E. Thompson, Col. W. C. Batlet, Dr. A. F. Jeter, Capt. 
F. Whaley, Mr. J. W. Lear, and Dr. L. S. Banks, of Marion ; 
Messrs. Brown & Brother, at Dallas; Col. R. Middleton, and 
Capt. L. J. Eastin, of St. Joseph ; Messrs. Branham & Korris, and 
H. M. More, Esq., of Weston ; Mr. Geo. S. Park, of Parkville ; 
Hon. Charles Sims, of Cass; Prof. James Love, of Liberty; 
Wm. Musgrove, Esq., W. Anderson, Esq., and Dr. Alexander, of 
Lexington ; Gen. Stringfellow, of Brunswick ; Clark H. Green, 
Esq., and Dr. Talbot, of Howard; A. W. Simpson, Esq., Mr. B. S. 
Wilson, Prof. Loomis, Mr. Joseph Staples, Mr. Wm. L. Scott, Mr. 
H. 0. Levens and Mr. Z. P. Vandiveer, of Cooper ; Judge Wright, 
and James Atkisson, Esq., of Warsaw; Hon. W. J. Mato and Dr. 
Lawrence Lewis, of Oseola ; Judge G. W. Moulder and Capt. W. 
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D. Murphy, of Camden; Hon. II. G. Roberts, of Frdmont; Messrs. 
Harklerode k Brother, E. B. James, Esq., and Mr. J. R. Chb- 
NAULT, of Jasper; Judge M. II. Ritchie and Mr. G co. W. Moselby, 
of Newton; Dr. Sxeider, Col. J. I. Tilton, and Dr. B. M. Jew* 
ETT, of Bolivar: Capt. John G. Scott, at Iron Mountain ; Col. C. 0. 
Zeiglcr and Col. L. Y. Bo(^y, of Sic. Genevieve ; Col. A. H. Glasby 
and Mr. JohnB. Valle, at Pilot Knob ; Col. Johx IIixton and Mr. 
J. W. IIarqis, of lioclicport; Eli E.Bass, Esq., Maj. Rollixs and 
Mr. John II. Cuaffey, of Boone ; Mr. H. Cobb, of St. Louis, and 
many others in various parts of the State, have rendered the Survey 
important services, by which its progress has been very much facili- 
tated. We are, also, under many obligations to the lamented Col. 
Adam B. Chambers, for much information respecting the topography 
and minei*al wealth of the State. 

The excellent illustrations of this Report show how much we are 
indebted to the skill and taste of Mr. R. B. Price, the indefatigable 
Draughtsman of the Survey, and of those genllemcn, who have 
made the engravings ; and the beautiful letter-press is of itself suffi- 
cient praise to the gentlemen who have executed it. 


JlFFBUOjr CiTT, Sepl.^ 1855. 
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THE FIRST ANNUAL. 


REPOKT, 


1868. 


•I 
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Hon. John M. Richardson, 

Sedretary of State of Mmouri. 

In making the First Annnal Report on the Geology of Missouri, 
according to the law providing for the Survey, it is not deemed 
advisable to enter upon a detailed description of the geological 
features thus far observed, for the following reasons : — 

1st. Such a report can not be printed, and will consequently be 
of no possible service to any one, until the meeting of the next 
Legislature, or the time for making the Second Annual Report. 

2d. The facts developed by our researches can be stated at the 
end of the second year, in one ^ort, with much less labor than by 
compiling a part for the first, and the remainder for the second. 

8d. In order to make out a full report, before the 1st of Decem- 
ber, it would have been necessary to suspend our field operations for 
several months, at a season the best adapted to such work ; whereas, 
by postponing all details until the next year, much of it can be 
prepared when field work will be impracticable. 

For these reasons, I have thought it expedient to report progress 
merely, at this time, and continue our field operations as far into the 
winter as possible. 

The specimens of Rocks, Minerals and Fossils, thus far collected, 
have not been distributed, as we shall need them at the Geological 
Rooms for reference, in making out our future reports. 

Hoping the progress of our labors will meet the approbation of 
the Citizens of Missouri, I herewith submit my First Annual Report. 

Very respectfully, 

Your OVt Serv't, 

G. e. SWALLOW, 

SIATB OBaLOGIST. 

Gedloffical Rooms, State University f\ 

QAumbia, Mo., A'ov. 10, 1853. ) 
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REPORT OF PROGRESS. 


On the 12th day of April last, I had the honor of receiving a 
Commission from the Governor of Missouri, directing me to make a 

" Thorough Oeological and Minercdogtcal Survey of this State, with a view to determine 
the order f ettcceseionf arrangement^ relative position, dip or inclination, and comparative 
magnitude of the several strata, or geological formations within the State; and to discover 
and examine all beds or deposits of ore, coal, marls and such other mineral substances, and 
mineral waters, as mag be useful or valuable ; and to perform such other duties as may be 
necessary to make afuU and complete Geological and Mineralogical Survey of the State." 

Under the direction and with the advice of His Excellency, the 
Governor, I forthwith set about such arrangements as seemed best 
adapted to secure an early completion of this great work, in the best 
possible manner. 

The necessary instruments and outfit were immediately ordered ; 
and every effort was made to secure the assistance of able and ex- 
perienced men. 

On the 15th of April, A. Litton, M.D., of St. Louis, was ap- 
pointed " Chemist," and R. B. Price, Esq., of Brunswick, " Draughts- 
man** of the Survey. 

Early in May I visited St. Louis, to procure another Assistant 
and make the necessary arrangements for the Chemist to enter upon 
his duties. While there, it was ascertained that B. F. Shumard, 
M.D., of Louisville, then employed in the United States Geological 
Survey of Oregon, could be obtained early in the Autumn. 

He was subsequently appointed ^^ Palaeontologist and Assistant 
Geologist." 

As the cost of outfit for the different companies, and the neces- 
sary instruments, would come out of the sum appropriated for the 
first year, it was deemed advisable to appoint only three first-class 
Assistants for that season. 

On the 24th of May I appointed Mr. Frederic Bass, of Colum- 
bia, subordinate Assistant, and entered upon the field work of the 
Survey. The remainder of May, and the June following, were spent 
in making examinations in Boone and Howard counties ; and par- 
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ticularly in collecting the fossils so abundant in the Carboniferous 
rocks of those counties. By making these examinations and col- 
lections near the Depdt, we avoided the necessity of collecting and 
transporting the same specimens from distant parts of the State. 

On the 2l8t of June, Dr. Litton visited Ste. Genevieve, Farming- 
ton, Mine la Motte, Pilot Knob, Shepherd Mountain, Caledonia, 
Potosi, Old Mines, Shibboleth, Tarpley's Mines, Valla's and Perry's 
Mines, and collected, besides much valuable information, the ores, 
minerals and rocks found in those various localities. 

A part of this collection was forwarded to the " World's Fair," 
at New York, and the remainder was reserved for analyses and the 
cabinets to be made up. 

After completing this tour, Dr. Litton entered upon his duties 
in the Laboratory, where he remained making analyses of the mine- 
rals collected until the 12th of September, when he again took the 
field in company with Dr. Shumard. 

As the success of the Survey would depend somewhat upon the 
accuracy of the instruments used, it was thought advisable to visit 
New York, make our own selections, and superintend their trans- 
portation. 

I accordingly visited that city in July ; purchased barometers, 
thermometers, compasses, hydrometers, theodolite, blow-pipes, chemi- 
cals, etc., and reached St. Louis on my return, on the 11th of Au- 
gust, with an excellent outfit of instruments in good condition. 

In order to reap the earliest possible advantages of an Official 
Report on our mineral resources, Drs. Litton and Shumard were 
detailed to make an examination of the mineral lands in Franklin, 
Washington, St. Frangois and Madison counties, and such other 
localities, as they might deem important to accomplish the objects of 
the Survey. 

After making all necessary preparation, they entered upon that 
work on the 12th of September, and, during its prosecution, made 
several excursions : — 

1st. Starting from St. Louis, they visited Union, Washington 
and Franklin, and returned thence to St. Louis. 

2d. They traversed the line of the Pacific Railroad to Franklin 
county, and thence along the Springfield road to the Lead and Iron 
district, in Towns. 41 and 42 N., R. 1 W. They then visited Stan- 
ton Copper Mine, and continued their examinations along the Springs 
field road to the boundary of Franklin county, and back to St. 
Louis by the way of Union. 

3d, On the 12th of October they again left St. Louis for the 


PROGBESS OF THE WORE. 21 

Iron Monntain, 'which thej reached by way of Jefferson ooanty, 
Potosi and Caledonia, on the 20th of October. From Iron Moun* 
tain they passed over the plank road to Ste. Genevieye, and thenoe 
through the northern parts of Ste. Genevieve and St. Francis 
eonntieSy to French Village, Perry's Mines, Hillsboro and Fenton, 
to St. Louis. 

During these several excursions they made Geological Sections, 
visited mines, collected statistics, ores, minerals and fossils, and 
made barometrical observations. All of which will be reported in 
detail in our future communications. 

Mr. Price spent the months of July and August drawing Town- 
ship Maps from those in the General Land Office in St. Louis. 

As the detailed and careful examinations demanded, by the Bill 
providing for the Geological Survey, could be much more advan- 
tageously made after the Geological character of the whole State 
is better known, it was determined to make a somewhat rapid though 
careful reconnoissanoe of those parts, whose Geological features were 
not known ; to make Geological Sections along the Mississippi and 
Missouri rivers ; along the line of the Hannibal and St. Joseph 
Bailroad, and from the mouth of the Kansas, or some point on the 
Missouri, to the South- Western counties, and thence East to the 
Mississippi. 

After obtaining a life-boat and other necessary out-fit, and en- 
gaging Capt. M. Carson for pilot, and the necessary boatmen, we 
left for Bluff City,* August 20th, on the Robert Campbell. 

We arrived at our destination on September 9th ; when an unex- 
pected difficulty opposed our progress. Our boatmen had failed to 
meet us according to agreement, and our pilot was on the sick list. 
But no aid could be obtained, and we resolved to perform extra 
duty, and proceed, with what force we had, to make our examina* 
tions along the Missouri river. 

Matters thus arranged, we left our camp, near Bluff City, on 
October 14th, and reached Bocheport on the 5th of November, run* 
ning 600 miles in forty-five days. 

The Missouri river has made so many and so great changes in 
its position since the lineal surveys were made, that we found all the 

* We passed ap thus high that we might see the Upper Carboniferous rocks, 
where they are supposed to be the best developed, between Blujff City and the 
mouth of the Kansas ; as the commercial value of a large portion of our coal-beds 
depends upon the position and thickness of these strata, which rest upon them in 
large portions of the State. 
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existing maps of it very inaccurate. This fact led us to the deter- 
mination of collecting the data for a correct one, while we were 
making the necessary Geological examinations and ohservations. 
To this end we took the bearings and distances from bend to bend 
of the river, as we descended, comparing and correcting each day's 
work by the township plats of the lineal surveys. Besides, we made 
careful and minute Geological examinations wherever the rocks 
showed themselves along the bluffs, and constructed eighty-two 
measured sections, with lithological descriptions of the rocks, to- 
gether with a catalogue of minerals and fossils found in them. We, 
also, collected several thousand fossils and specimens of rocks, min- 
erals and soils, for analyses and the cabinets ; made many barome- 
trical obsei;vations to obtain the general level of the country and the 
height of the bluffs ; and meteorological tables, and catalogues of the 
plants and trees, to ascertain the agricultural capacities of the region. 
Though these various duties, added to the perplexities and anxie- 
ties of such a voyage, upon such a river, were somewhat onerous, 
still the sublime views of the boundless prairies of Nebraska and 
Kansas; the broad luxuriant savannas of the Missouri bottom 
and its magnificent forests ; the unequalled soils of the ^^ Boiling 
Prairie," of the "Timber,'' and of the "Oak Openings" of the 
Platte Purchase ; and the hundred species of extinct beings, now 
for the first time exhumed to advance the cause of science, all con- 
spired to render our labors a pastime, and fill us with the highest 
anticipations of the future wealth and power of our State. 

In conclusion, it gives me great pleasure to say, the Survey, thus 
far, has been eminently successful. Drs. Litton and Shumard 
have been -indefatigable in their efforts to push the work forward 
to a successful completion. Mr. Price has not only most skill- 
fully discharged his duties in sketching maps and Geological scenery, 
but has been ever ready to lend a helping hand to the other de- 
partments of the Survey. In short, all have appeared to feel that 
they are employed in a work of the highest importance ; that the 
' mining, agricultural and commercial interests of our State, are in a 
considerable degree placed in their hands; and that our reputation 
and future prospects will, in no small degree, depend upon the suc- 
cessful completion of this great work. 
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1864. 


Hon. John M. Bichabdson, 

^ Secretary of State of Mmoun. 

Since my last Report, the labors of the Survey have progressed 
without interruption. We have spent the time, when out-door ope- 
rations were impracticable, in examining collections and notes, and 
in arranging materials for the Reports. 

Dr. Litton has been engaged in the Laboratory during the 
year, except a few weeks devoted to explorations in some of the 
Eastern mines. For the result of his labors, so valuable to our 
Economical Geology, and especially to our mining interests, I must 
refer to his able Report. 

Db. Shumard spent the winter examining and arranging collec- 
tions of fossils ; the summer and autumn were devoted to examina- 
tions on the Mississippi, and in the counties of Franklin, Jefferson, 
Washington and St. Louis. His Report gives a detailed account of 
his efficient labors, and some of the additions made to our Paleon- 
tology. 

Mr. Price has divided his time between copying township plats 
for our field notes, and preparing maps, sketches and sections of the 
country examined. These maps, sketches and sections, are scarcely 
inferior to any published in the country, and will add much to the 
interest and utility of our Reports. 

In December last, Mr. F. Hawn, Assistant Engineer on the 
Hannibal and St. Joseph Railroad, was commissioned as Assistant 
Geologist, and directed to examine the country along the line of that 
road, and to make sections of the strata therein exposed. His 
Report gives an account of his explorations, which were very suc- 
cessful in developing the agricultural and mineral wealth of that 
part of the State. 
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On the 1st of July, Mr. F. B. Meek, of Owensboro, Kentucky, 
was commissioned as Assistant Geologist. After a few weeks de- 
Yoted to making out catalogues of tlie fossils in the Geological rooms, 
lie entered upon and has now completed a minute and accurate 
Survey of Moniteau county. His Report gives a detailed and excel- 
lent view of the Geology and mineral deposits of that part of the 
State. 

This Report gives the results of my own labors during the year. 

WHAT WE HAVE ATTEMPTED TO ACCOMPLISH. 

It has been our aim to m&ke out : — 

lit. An Outline of the Q-eohgy of the Whole State, 

2d. A Q-eneral View of the Mineral Wealth of the Mining 
Districts, 

3(2. An Exposition of the AgricuUurdI aftd Manufacturing Re- 
sources of the State. 

Ath. Reports in Detail upon as many Counties as possible. 

WHAT HAS BEEN ACCOMPLISHED. 

In making out an Outline of the Geology of Missouri, I have 
made careful examinations and sections, through various parts of 
the State : — 

1. From Council Bluffs^ along the Missouri river^ to Providence 
— 600 miles. 

2. From Providence^ through Paris and Rannibalj to the mouth 
of the Des Moines — 165 miles. 

3. From BoonvilUj through Calhoun^ Clinton^ Papinsville and 
CarthagCy to Chrand Falls and Shoal Oreek-^ 220 miUs. 

4. From Chrand Falls^ through Neosho^ Jollification and Mt. 
Vernon^ to Springfield — 94 miles. 

5. From Springfield^ through Bolivary Warsaw and Versailles^ 
to Rocheport — 160 miles. 

6. From BoonviUe to FrSmont^ by the way of Warsaw and 
Oseola — 138 miles. 
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7. From FrSmonty through Bolivar and Buffaldy to tfie Niangua 

8. Friym Buffalo^ along the Niangua to Ericy and thence up the 
Gfravois through VersailleSy California and Pisgah^ to Columbia — 
169 miles. 

9. From Fayette^ through Columbia to Fulton — 50 miles. 

10. Br. Shumard has made a section along the Mississippi^from 
our northern boundary to Commerce — 350 niiles. 

11. Mr. ffawn has made a section from Sannibal along the 
Railroad line to St. Joseph — 210 miles. 

12. Brs. Litton and Shumard made the various sections and ex- 
aminations mentioned in my last Annual Report. ^ 

. 

Three other Sections would have completed our General Exami- 
nation of the State ; one from Providence to the mouth of the Mis- 
souri ; another, along the South- West Branch of the Pacific Rail- 
road to Springfield ; and a third, from Cassville, through the south- 
em tier of counties, to New Madrid. 

During the progress of these examinations we have made detailed 
sections wherever the rocks are exposed — measured the thickness 
and observed the dip and superposition of the strata, and collected 
specimens of all the Rocks, Ores and other Minerals, Eossils, Mine- 
ral Waters and Soils. We, also, made such meteorological observa- 
tions as our circumstances would permit, send noted the trees and 
plants, water power, and other indications of the Agricultural and 
Manufacturing resources of the regions visited. 

From the specimens and facts thus collected we have been able 
to determine for the regions examined, — ' 

The Formations developed ; 

The lithological characters and mineral contents of each ; 

Their thickness, dip and geographical range ; 

The geological and geographical position of the ores and other 
minerals useful in the productive arts ; 

The different kinds of soils and subsoils ; 

And the probable amount of lumber, and water power, available 
for manufacturing purposes. 
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We have tlma completed for those regions examined,* that part 

of the requisitions of the Bill providing for a Geological Survey, 
which directs me to — 

"Determine the order, euccesnon, arrangement^ relative poHiiony dip or incUiuUUmj and 
comparative magnitude of the several strata or geological formations within the State," 

And we have endeavored so to develop and arrange the facts col- 
lected as to enable the possessors of the land to derive the greatest 
possible benefit from its mineral and agricultural resources ; to at- 
tract foreign capitalists to our unequalled mineral wealth ; and in- 
duce farmers to make their homes upon our virgin soils, which are 
now selling at mere nominal prices, though their fertility and mine- 
ral wealth has, probably, no parallel on this continent. 

But in making these general surveys, where the wide areas to 
be examined in so short a time compelled us to travel twenty-five and 
thirty miles per day, it was impossible to trace out all the localities 
of rocks, ores, coal and other minerals, and to determine the exact 
areas occupied by them, and estimate the amount .of each in the 
space occupied by it ; yet, these explorations, besides giving us a 
general view of our mineral and agricultural wealth, have prepared 
the way for making the more detailed examinations necessary to de- 
termine the facts above mentioned, and to carry out those instruc- 
tions of the Bill requiring us — 

(( To discover and examine all beds or deposits of ore^ eocU, marl and such other 
mineral substances and mineral waters, as mag be useful or valuable ; and to perform 
such other duties as may be necessary to make a fuU and complete geological and mm- 
eralogical survey of the State.** * * * * "To make full and complete ezamin* 
ations, assays and analyses of all such rocks, ores, soils or other substances,** etc., etc. 

In accordance with these instructions, we have commenced detailed 
examinations in several parts of the State, directing our labors, so 
far as geological formationsf would permit, in such a manner as to 

* These comprise the -whole State, sare the ooanties along the Missouri from 
FroYidence to its mouth, along the South-Western Branch of the Pacific Railroad, 
and the southern and south-eastern counties. 

f It may not be improper to state that our examinations can often be made 
much more successfully by following geological boundaries rather than political ones, 
and hence one advantage of those preliminary surreys which gave us a general out- 
line of the Geology of the State. 
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complete as many counties as possible. But the political and geolo- 
gical boundaries so widely differ, that we have completed but few 
entire counties ; though portions of a great many have been ex- 
amined. 

I have finished Marion and Cooper, and a large part of Boone, 
Howard, Kails, Jasper, Bates and Newton ; besides some considei:a- 
ble portions of all the other thirty-five counties, lying along the pre- 
liminary surveys above mentioned. 

Dr. Shumard has completed the surveys of St. Louis and Frank- 
lin counties ; and made some considerable progress with the other 
counties bordering upon his Mississippi section. 

Mr. Hawn has made partial examinations of the twelve counties 
upon and near the Hannibal and St. Joseph Railroad. Mr. Meek 
has completed the survey of Moniteau. 

We thus have five counties finished, eight advanced towards com- 
pletion, and some fifty others"*" commenced. 

In these detailed examinations we have, in addition to what was 
done by the preliminary surveys, as above stated, determined — 

The areas occupied by each geological formation ; 

What formations contain ores, coal, marble, clay or other valu- 
able minerals; 

The quality and probable quantity of such ores and minerals. 

Their probable value, and the facilities for working them ; 

The varieties of soils, and the areas occupied by each; 

The modes of culture and crops adapted to them; 

The amount of prairie, timber and swamp lands ; 

The quantity and quality of timber, and facilities for manu- 
facturing it; 

Th^ saline and fresh-water springs ; 

And the streams, and the water power they furmsh. 


* The requirements of the biU proTiding for the Surrey, and partienlftrly oar 
plan of operations, have compeUed us to examine parts of many ooonties ; but this 
will not retai^d the final completion of the Surrey. 
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We have, also, made accurate maps of the counties completed. 
In addition to the usual geographical features (all of which are 
from actual observation on the ground), they represent the bottom 
and upland, prairie and timber, the soils and geological formations, 
furnaces, mineral deposits and mineral springs, and all the import- 
ant topographical and geological features. These maps are very 
accurate in all their varied representations ; and will be useful not 
only to the inhabitants of the counties themselves, for the common 
uses of Geographical and Topographical and Geological maps, but 
will also b^ exceedingly valuable to them and others, both here and 
elsewhere, who may desire to buy or sell agricultural or mineral 
lands. 

We have, so far as possible, without retarding the legitimate 
labors of the Survey, collected materials for making out catalogues 
of the trees, shrubs and herbaceous plants growing upon the various 
soils, and of the different classes of animals inhabiting our domain. 

OUR COLLECTIONS. 

.During the progress of the Survey a vast number of specimens 
of rocks and minerals, and fossils,* have accumulated at the Geolo- 
gical rooms. These collections cannot fail to impress all with a firm 
belief in our great mineral wealth ; and, when properly arranged in 
cabinets, they will attract attention to our mineral deposits, facili- 
tate the progress of science, and be a source of pride to every 
Missourian. 

DIFFICULTIES ENCOUNTERED IN OUR WORK. 

# 

Several circumstances have rendered our labors unusually dif- 
ficult : — 

1st. The c(gtsolidated strata are buried so deep beneath the vast 


* A large number of new fossils hare been discoTeredi which will make a rery 
important addition to oor Palseontology. 
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Quaternary deposits, that it is difficult to find them § ufficiently ex- 
posed for Geological examinations. These superincumbent beds are 
often one hundred and two hundred feet thick ; and are of so loose 
a texture, that even where streams have cut through them into the 
underlying rocks, they have usually fallen down and covered up the 
Jbeds thus exposed. 

2d. The strata are so im'dulating, some of them so thin, and so 
extensively and irregularly denuded, that the beds of many adjacent 
formations come to the surface and again disappear several succes"* 
sive times in a few miles. 

3d. There are numerous local deposits of some of the upper 
Formations, in the valleys and ravines of denudation in the older 
rocks, which deposits can scarcely be outliers, in the usual accepta- 
tion of the term. We frequently find excellent beds of coal, some 
of great thickness, in ravines, whose side walls are Encrinital Lime- 
stone (Fig. 8, of Mr. Meek's Report), Chouteau Limestone (see 
Drafton's Goal Mine), on magnesian limestone (Fig. 4, Mr. Meek's 
Report). And these beds of coal are usually different from any in 
the regular coal series. They are often very thick, and contain 
strata of both the bituminous and cannel varieties, resting upon each 
other. These beds are, also, in places, far removed from any strata 
of the Coal Measures; as in Cooper and Moniteau and Cole counties. 

4th. Many of our rocks, particularly those between the Carbon- 
iferous and Magnesian Limestones, are but the thin Western repre- 
sentatives of well-developed and well-marked Eastern Formations. 
Ours were evidently deposited in a part of the ancient ocean much 
deeper and farther from the land ; and they consequently present 
more uniform lithological characters, and fewer organic remains, and 
those few of more permanent types, making it much more difficult 
to identify and distinguish the various Formation^. 

5th. We have a series of seven Formations, four Magnesian Lime- 
stones and three Sandstones, occupying large areas in the State, 
whose lithological characters are so similar, and fossils so rare, that 
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it is almost impossible to distinguish them, except by their superpo- 
sition. 

These facts make it extremely difficult to identify our strata, and 
a very tedious, complicated business, to trace out the exact area 
occupied by each. It is especially so with those abnormal coal-beds, 
since their formation and position are indicated by none of the esta- 
blished principles of science, and they are generally covered deep 
beneath the Quaternary deposits. 

We have, also, felt the want of Scientific Libraries and Cabinets 
of Foreign Specimens for consultation and comparison ; and the mem- 
bers of the corps have been compelled to supply this desideratum. 
Still it is believed, the results exhibit such a progress of the work, 
minutia of detail, accuracy in all departments, and such an 
amount of useful information, as will meet the approbation not 
only of scientific men but also of those engaged in the industrial 
pursuits. 

Very respectfully. 

Your Ob't Serv't, 

G. C. SWALLOW, 

STATE GEOLOGIST. 
CUumlna, AIo., DiC. 1, ISol. > 


INTRODUCTION, 


THE APVANTAGES TO BE DEBIVED EBOM OUR GEOLOGICAL 

SURVEY. 

Wb everywhere meet the inquiry, " What good is to result from 
the Survey ? " Many men devoted to the industrial pursuits of life, 
do not seem to understand how the sciences can aid them in their 
particular callings. And yet it would be easy to show that science 
has been of essential service to every economical pursuit in life. 
There is not a trade or profession, now in my mind, in which man 
earns his bread by the sweat of his brow, or by the exercise of his 
mental energies, that has not had the means of facilitating its opera- 
tions doubled, and in many instances quadrupled, by the direct ap- 
plication of science. Still, men who admit this fact, are f|.ithle8S 
respecting any future benefits from that source. Various causes 
have led practical men to this state of feeling. A few of the most 
important may well be examined. 

1st. Many shallow men, incapable of success in any pursuit, who 
would be scientific, have become scientific quacks, and have, by a 
kind of brazen science, won their way to temporary favor. The 
contempt, which all sensible and practical men must feel for' such 
pretenders, has, to some extent, been exercised towards sdenoe 
itself. 

2d. Many distinguished scientific men have never made any 
apparent practical use of the vast fund of scientific knowledge which 
they have acquired. Nor is it strange that men successful in inter- 
rogating Nature, should become so absorbed in the delightful pursuit, 
as to forget the many applications of their scientific knowledge by 
which human industry, wealth and happiness, might be promoted. 
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3d. But the most prominent cause is, that science has not been 
rightly understood. Many have supposed it the mere theories, fine- 
spun from the imaginations of learned men, without any foundation 
in fact or experience: whereas, science properly understood, is but 
a classification of all known facts — all the experience of all the 
past, so arranged and classified, as to manifest all those great prin- 
ciples, which lie at the foundation of the practical pursuits of life. 

We often hear that "Experience is more valuable than science." 
But science is the very essence of all experience. 

The science of Agriculture concentrates all the known experience 
of all farmers, from Adam to the present moment. And yet, even 
unskillful farmers say, We want no scientific farming ; /. ^., We want 
none of the experience of the Egyptians, whose agriculture fed the 
world ; none of the experience of the venerable Cincinnatus, who 
loved the plow better than the scepter ; none of the experience of 
those men, whose agricultural science has doubled the products of 
Western Europe. 

Again, the science of Mining and Metallurgy, contains all the 
known experience of all miners and workers of metals from Tubal 
Cain to our day. And yet it is not uncommon to hear the miner, 
who has never seen but one coal-pit or one lead-vein, ridicule book 
mining. We know how to dig better than the Geologist. • We know 
more than all the miners of Siberia, Saxony, Prussia, France, Eng- 
land, Golconda and California combined. 

The science of Geology comprises all that is known of the earth 

and its formation. Men skilled in all professions, in all sciences, 

have brought all their knowledge into its vast treasury. A thousand 
eyes have examined every nook and crevice of the earth'j3 crust. 

Such men as Humboldt and Cuvier, have explored every conti- 
nent and island, have scaled the Alps and the Andes ; they have 
traversed the burning sands of the Equator and the frozen shores of 
either Pole. 

They have interrogated Nature in the deep pit of the miner, and 
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in the smoking crater of the volcano. They have examined the 
strata, the shells, the bones, the stems, the leaves, and every impres- 
sion of the animate and inanimate, left npon the rocks of the Pre- 
Adamite earth. With Chemistry and Philosophy in one hand, and 
Botany and Zoology in the other, they have interpreted those won- 
derful records impressed by Nature's hand upon Earth's everlasting 
strata; and presented to our wondering gaze those gigantic animals, 
huge monsters, and tiny fishes, which stalked through the forests 
and gamboled in the waters of the primeval world. 

So fixed are the laws of Nature, so minute has been this exam- 
ination, that, from the leaf of a plant, the scale of a fish or the hoof 
and teeth of an animal, the size, habits and food of each can be 
determined. 

The rocks which contain the ores and useful minerals are defi- 
nitely indicated by the same unerring laws of Geological science. 

• 

In short. Geology comprehends all the facts ever known respect- 
ing the rocks and minerals of the Earth, and all the uses to which 
they have been applied. It has treasured up the agricultural capa- 
cities of every soil, and the best means of developing those capacities. 
And yet some doubt whether such a science can aid in developing 
the unparalleled resources of our State. 

But fortunately our farmers, mechanics, miners and legislators 
are beginning to see what it has done for other States and countries, 
and to appreciate what it can do for our own. 

Nature has given us one of the richest, if not the very richest 
domain in the world. Let her Agricultural and Mineral, Mechanical 
and Mercantile resources be developed, and she will soon be among 
the most progressive of the States. 

As yet we have done but little; Nature has done so much, we 
have been content with her gifts. While the practical deductions of 
science have given a new impulse, have infused new life, and new 
energy, into almost every department of human industry, we are 
cultivating our farms as did our sires and grandsires before us. 
o2 
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While by the applications of science the faimers of New York and 
Massachusetts, led by such men as Norton and Webster, have 
doubled the products of their soil ; while Watt and Fulton haye 
given us steamships to spurn the winds and stem the corrents of our 
mighty rivers ; while the steam-horse is pufibig his way along the 
iron track to our rich prairies ; while the lightning speeds to us the 
last changes in stocks and merchandise, and every move upon the 
political chess-board ; while, in short, progress is stamped Tq>on every 
department of business, our farmers and mechanics, to a great ex- 
tent, are plodding on " In the good old way of our fathers." 

The result is, we, in this land of mighty forests, are importing 
and paying three prices for our lumber. Our houses, plank^roads, 
and fences, cost twice their usual value. We "go East" for our 
agricultural and mechanical implements of every grade, from the 
plow to the butter-stamp. With iron^mountains and a vast area 
of rich coal-beds, we import every article of Iron, from the anvil 
to the ten-penny nail. Our mineral veins contain nearly every 
paint from the costly smalt blue, to the yellow ochre ; and yet all 
we use, with, perhaps, a single exception, comes from a foreign mar- 
ket. While we are exhausting the richest soil the sun shines upon, 
some of our crops are no better than those harvested from the once 
barren hill^ of New England. 

But you may say " We are doing very well as we are." Per- 
haps " We are doing well enough," yet, if we listen to that Siren 
song, we may be aroused from our pleasant dreams to the humiliat- 
ing reality, that our neighbors, with fewer natural advantages, are 
reaping richer harvests, and supplying our markets with their do- 
mestic manufactures. 

While the planters of Virginia were doing well enough, many of 
them were surprised to find their soils exhausted and their planta- 
tions unproductive. Many are doing v>eU enough with mule-wagons 
and mud-roads, but the steam-horse, with his iron sinews, proclaims 
their thriftless folly. While the "jolly flat-boat man" was doing 
almost too welly the steam-whistle startled him from his easy jollity, 
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md gave a htmdrod*fold energy to the commerce of our western 
rivers. When perfection i$ reached, then, and not till then, should 
W Anglo-Saxon let well enough cUone. 

The Pivine Economy wisely provides that we shall eat our bread 
by the sweat of the brow; yet no divine or human wisdom demands 
that we shall toil and sweat, and sweat and toil on, from year to 
year, simply for the com cake and bacon, our appetites demand. 
We can do better — we can become better farmers and better me- 
chanics. Then, like men, let us go about it. 

But how will the Geological Survey aid us in this matter ? 

If properly conducted, it cannot fail to develop the mineral 
resources pf our State, and place our mining interests on a more 
permanent basis, by inviting capital, and by securing systematic and 
profitable operations. 

It will increase our mechanical and manufacturing interests, by 
pointing out the raw materials and the facilities for converting them 
into articles of domestic and foreign trade. 

Agriculture will be advanced by investigating the structure and 
the chemical properties of the soils, as the results will enable us to 
determine the modes of culture necessary to sustain and even in- 
crease their productive energies. 

Commerce will also receive a new impulse, from the increased 
products of the farm, the mine, and the work-shop. 

Should the Survey be made with sufficient minuteness to point 
out the soils of each township, the facilities for settling, and the 
great prosperity of our agricultural communities, the reports would 
attract thousands of those who are yearly seeking homes in this 
great valley. The increase of our yeoman population and tax- 
payers thus secured, would soon be felt in the financial and political 
resources of the State. 

The development of the mineral and agricultural resources, will 
so enhance the value of land in the State, as to make an aggregate 
increase of a vast amount. 
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The Survey will, in no small degree, promote the interests of our 
Railroader, hj showing the existence of vast mineral deposits along 
their lines, awaiting the means of transportation to some good market. 

But let US examine these subjects a little more in detail. 

MINBS Ajn> MIRINO. 

A few considerations will illustrate the advantages of a Geolo- 
gical Survey in developing our mineral wealth, and in extending and 
directing our mining operations. 

It is a well-known principle of science that the various ores, 
coal, and minerals, are found in certain strata, and in those only. 
Now when the Geologist has pointed out the position and extent 
of each stratum, and has indicated what minerals may be found in 
each, he will have done much to aid the explorer. Thousands will 
be saved, which are spent in searching, where nothing can be found ; 
and the field of search will be so limited to the proper localities that 
the chances of success will be greatly increased. 

When the report has pointed out the quality and locality of a 
coal-bed, its extent and thickness, the nature and thickness of 
the superincumbent strata, and the facilities for draining, the capi- 
talist will have all needed data to determine whether a profitable 
investment can be made. It will thus prevent the investment of 
capital where profit is doubtful, and encourage it where success is 
certain. 

Mining will thus be rendered more profitable and permanent; 
and more capital will seek investment in it. 

Several companies are now ready to invest large amounts in 
mining and manufacturing, so soon as it shall be ascertained that a 
sufficient quantity of coal and iron can be obtained convenient to 
certain localities. We shall prove the existence of the coal and 
iron desired, and prove the practicability of establishing profitable 
works in several parts of the State where none have yet been started. 
Capital is sure to follow where profitable investment is made certain. 
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These principles are not a matter of theory merely, but have 
often been realized in practice. In Penilsylyania this truth has 
been triumphantly vindicated. 

Before the Geological Survey of that State, coal mining was 
uncertain and vacillating ; sometimes profitable, often ruinous. In 
some years, according to the ceAsus reports, the quantity raised 
would greatly increase, in others^ decrease as much. In 1837 the 
increase in the Anthracite mines alone, was 189,000 tons ; but in 
the next year there was a decrease of 141,000 tons. But, since the 
accurate surveys of the Geologists demonstrated the abundance of 
the coal, and the sure profits of systematic mining, capital has been 
freely invested, and the amount raised has constantly and rapidly 
increased. The increase from the Anthracite mines alone is about 
4,000,000 tons. From 1850 to 1851 it was more than 1,000,000 
tons. 

The same happy results have been realized in the Lehigh and 
other mines. Now nothing but a Geological Survey by State or in- 
dividual enterprise, could have secured the confidence necessary to 
accomplish these results, and enabled Pennsylvania to supply the 
coal markets of the Union. And this is but one of the many happy 
results of that Survey. 

But England, perhaps, afibrds the best illustration of wealth and 
power resulting from a scientific development of mineral resources. 
England, though less than Missouri in extent, has spent millions in 
Geological Surveys; and yet, the capital invested has returned a 
thousand fold from her mines alone. Our mineral wealth is pro- 
bably as great as hers. She depends mostly upon her iron and 
coal; and still, we have more and befter iron, and oar Goal 
Measures will prove as extensive. Yet, while England annually 
raises from her mines J100,000,000 worth of raw materials, we 
raise but a few thousands. Thu difference is not because Nature 
his done less for us^ hut that Science has done more for her. 

What, then, shall prevent us from attaining to an equal develop- 
ment of our mineral wealth, when this Survey shall have proved, as 
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it will) that we haye more and better iron than England, and good 
coal sufficient for many gefnerations to come? 

Some of us, doubtless, envy California her golden destiny ; but 
our Cobalt and Zinc, and Lead, and Iron, and Coal, and Soil, are a 
better foundation for national wealth and greatness, than her golden 
sands. The latter may give temporary prosperity, but the former 
will ensure permanent greatness. 

Scarcely three centuries have elapsed since the united thrones of 
Castile and Arragon swayed as powerful a scepter as the combined 
crowns of Albion and Scotia. Spain extended her sway over the 
best and largest portions of this Western World, and held the com- 
merce of both hemispheres. Galleon after galleon, deeply laden 
with the precious metals from the mines of Mexico and Peru, poured 
them, in unparalleled profusion, into the treasury of the home gov- 
ernment, England on the other hand was pushing her mining and 
manufacturing interests by all possible applications of science and 
capital. 

England was digging for iron and coal, while Spain was mining 
for gold and silver. Spain squandered her gold, and has becomq 
a mere pensioner upon Cuba. But England holds the commerce of 
both Indies, and the world pays a golden tribute to her iron and coal. 

To come nearer home, Massachusetts, according to the census of 
1840, has derived more wealth from her granite quarries, than Ala- 
bama, Georgia, South Carolina, North Carolina and Virginia, have 
from all their gold mines. 

We shall show the existence of many inexhaustible quarries of 
excellent marble in various parts of the State. If then, Massachu- 
aetts makes money by transporting her granite to New Orleans, 
cannot Missouri make more by bringing her marbles into western 
markets? 

In addition to this, we shall show that capital and systematic 
mining alone, are wanting to render our copper and lead mines 
sources of vast wealth. 
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The Survey, besides pointing out the quantities and properties 
of the mineral deposits already known, will bring to light many 
tmknown deposits of the same minerals, and, perhaps, other valuable 
ores not known to exist in the State. 

Our miners may be at the present throwing away minerals even 
more valuable than those for which they are mining. Such an event 
would not be unprecedented in Missouri. 

Nothing is more probable, than that our vast territory, still un- 
explored, will furnish some minerals hitherto not known to exist in 
our State. Sut, besides the metals, we have already discovered 
large deposits of Hydraulic Limestone, Fire Clay, Lithographic 
Limestone, Mineral Paints, and Coal in vast quantities. 

Since, then, we have so many and so abundant sources of mineral 
wealth whose development is unattended by those exciting and de- 
moralizing influences, that ever accompany the mining of the pre- 
cious metals, why should we prefer the destiny of California ? None 
have more and better natural resources than Missouri ; and, if true 
to herself, none Vill surpass her in wealth and population. 

MECHANICS AND MANUTA0TURE8. 

A passing notice must suffice to illustrate the advantages of such 
a Survey to the mechanical and manufacturing interests of the State. 

There is every reason to believe from the Geological formations 
of the State, that a Survey would prove the existence of abundant 
materials of the very best quality for glass and porcelain manufac- 
tures, and thus secure the establishment of manufactories of those 
wares, to such an extent, that Missouri would not only supply her 
own markets, but have a surplus for exportation. 

If Surveys already m^e are correct, we have a very excellent 
coal-bed for the manufacture of iron; and in a few feet of the 
coal, a deposit of good iron ore, and all the needed fluxes. Should 
an accurate Survey prove this coal-bed as abundant as appearances 
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indicate, and also the iron, iron-works there could compete with 
the world. Such a combination of favorable circumstances seldom, 
if ever, occur. 

At all events, when our railroads are prepared to take the ore 
of our iron-mountatnSy and the vast coal-beds of the north-western 
parts of the State, to St. Louis, our proud city must inevitably be- 
come the great iron mart of our Continent. 

Missouri can, then, and should make her own railroad iron. 
The present high prices of iron in England, caused by the miners 
and workmen leaving in such numbers for Australia, and America, 
will greatly encourage such an enterprise. It has already led to 
the formation of large companies in Pennsylvania and other States, 
for the express purpose of making railroad iron. 

Is it not wisdom, then, for us to show capitalists our superior ad- 
vantages for such manufactures? Let Missouri make the iron for 
her thousand miles of railroad, and she will save, according to the 
present rates of iron, some more than ?8,000,000 in her own pock- 
ets, which would make a difference in the balance sheet of our 
trade, of $16,000,000. 

And this can be done, if we are true to our own interests ; yea, 
and much more. We can supply the demands of this great valley. 
Does not a manifest destiny point to those iron-mountains as the 
source whence the Iron-Horse is to get his shoes for his long race 
across the plains to the Pacific ? That he will go, no one can doubt. 
Go he must, and pay $40,000,000 in California gold, to the smith 
who shoes him. 

Our yearly imports of lumber of various kinds amount to some 
50,000,000 feet, and yet our soil is actually groaning beneath the 
enormous load of the very best living lumber. Our Geological Sur- 
vey will point out the best lumbering regions and mill-sites, and the 
various facilities for the lumber business, as they are now known to 
exist. Not many years will elapse before those men, before whom 
the forests of Maine have fallen, and been distributed to all the 
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cities along the Atlantic coast, to New Orleans, the West Indies, 
South America, Europe, the Sandwich Islands, and Oalifomia ; who 
have sent companies of lumber-men into the forests of the Carolinas, 
Georgia and Florida; on to the head waters of the Delaware, the 
Susquehanna, and the Ohio, the Illinois and the Mississippi; not 
many years, before those men will fill our forests with indomitable 
lumber-men, and make our streams dance to the music of a thousand 
saws. And what is still better, they will furnish our lumber at half 
its present prices. Companies have already expressed a desire to 
invest capital in this business as soon as the most desirable localities 
shall be made known. 

These and many similar facts show, that the Survey will benefit 
our manufacturing and mechanical interests more than sufficient to 
repay all the outlay of labor. 

AGRICULTUBAL IMPROVEMBNTS. 

Sut your attention is particularly and earnestly invited to the 
advantages of such a Survey to the Agriculture of the State. 

Agriculture is the true basis of all national greatness. For the 
fSeurmers, then, we ask the aid and sympathy of all professions ; not 
for their benefit only, but that in their success we all may be pros- 
pered. They are the great heart of the body politic ; if its pulsa- 
tions are languid, the life blood will flow feebly in every department 
of human industry. We do not ask it as a favor, but demand it as 
a debt of long standing, one so just, that all have frankly confessed 
the obligation, whenever and wherever its claims have been pre- 
sented. 

Since man was driven from Eden, they have fed and clothed the 
world, and filled its dwellings with plenty and luxury. They have 
been freely taxed for the support of public schools, and have contri- 
buted liberally for the endowment of Colleges and Universities, for 
the education of Physicians and Lawyers, Clergymen and Gentle- 
men ; and yet we look in vain for a school where the science of agri- 
culture is practically taught. 

They have also been taxed to give manufactures and commerce 


44 GEOLOGICAL SUBYEY. 

the aid of science ; but have themselyea been scarcely permitted to 
know there is any genuine^ Yaluable, science for Agricoltiure. 

Some object to the science of agriculture, because its principles 
do not succeed in all cases. But this want of success is owing to a 
neglect of a part of the principles of the science. A single illustra- 
tion will show what kind of science fails in agriculture. 

One day while walking along the sea-shore, I came upon a farmer 
sowing salt over a field of young wheat, I asked his object* ^^ Why, 
air, last year you told me to sow salt upon my onions and asparagus, 
which I did, and obtained admirable results; and I am determined 
to do the same for all my crops this year." 

Here was science with a vengeance ; and it resulted in the entire 
failure of the wheat thus treated, according to what he supposed 
'^scientific farming.'* 

Onions and asparagus are natives of the salt beach, and need a 
large quantity of salt ; but the wheat needed but little, and the field, 
often wet by the spray of the ocean, had too much salt, already, for 
that crop. 

Chemistry teaches us that plants contain a large portion of the 
four organic elements ; viz., Carbon, Oxygen, Hydrogen and Nitro- 
gen ; that they also have more or less of some twenty inorganic 
elements, such as Lime, Silica, Potash, Phosphorous, Alumina, Soda, 
etc. These substances are found in difierent proportions in different 
species of plants ; but it is to be kept constantly in mind, that a 
perfect plant of any given species contains the same elements, and 
those elements in the same proportions as every other perfect plant 
of that species. Upon this uniform law* of the vegetable kingdom 
is based the whole stracture of Agricultural Chemistry, or the 
adaptation oi the soil to any particular crop. 


* There are one or two apparent exceptions to this rule. The alkaline bases 
of plants cultiYated on different soils, may yary somewhat ; still the whole amount 
of such alkalies in each plant, wiU be about the same. Under certain eiroumstances * 
Ume and magnesia will replace eoda and pot^ia, and vtM twno. 
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Botany^ or Vegetable Physiology^ teaches us that plants draw a 
portion of their organic elements fropi the air^ through their leaves, 
and the remainder of the organic, together with their inorganic ele- 
ments, from the water and the soil through their roots. 

Sy analysis we learn that an acre of wheat assimilates besides 
the sap, which evaporates on drying, some 8,000 pounds of organic, 
and 200 pounds of inorganic matter, about a ton and a half per acre 
for each crop of wheat* Now all of the inorganic matter and a 
large portion of the organic, must come from the soil ; and such 
a yearly draft upon its fertilizing portions, which always exist in 
(Imall quantities, must eventually exhaust them. And this has been 
the sad result in some of the most ferlUe counties of New York, 
Maryland and Virginia* 

But it is said our soil is rich and we need not fear its exhaustion. 
The farmers of Dutchess, one of the most fertile counties of New 
York, once thought so, but a late average crop of five bushels of 
wheat per a(»re, shows how false their theory and how desolating its 
results. 

But we need not go out of Missouri to find examples of 
exhaiBted lands. Many of our farmers have seen their crops grow 
gradually less firom year to year until exhausted lands are a sad 
reality. 

In the minds of many, large crop^ and a ready market, are the 
oa^y conditions necessary to the prosperity of a rural community. 
Could these conditions be maintained in perpetuum, all might assent 
to the proposition. But with the present exhausting mode of culture^ 
the large crap must soon fail, and then the ready market will avail 
hothing. Under such a system, the larger the crop and the nearer 
the market, the more certain and rapid will be the deterioration of 
the soil. 

This proposition may appear strange, yet the short history of our 
own country furnishes many sad examples to prove its truth. If 
we inquire in New York, Maryland, and Virginia, what lands were 
most effectuaHy exhausted, we shall fiad them to be the rich bottom 
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lands along their navigable waters, which were at once the most 
fertile and accessible to market. 

There, greedy of present gain, and unmindful of the future, the 
husbandman taxed the generous soil to its utmost powers. Cargo 
after cargo of its fertilizing ingredients, in corn, wheat, and tobacco, 
went to feed and fumigate the busy city ; and the golden return was 
invested in stocks and merchandise. 

Thus the unwary fathers robbed their sons of goodfarmBy God's 
richest gifts, and laid the strongest of all temptations for them to 
leave the moral, happy influences of a rural community, for the 
exciting bustle and tempting pleasures of the city. 

Dutchess and Schoharie counties, in New York, are a good illus- 
tration of this principle. Soth were settled early, both among the 
most fertile, and both easily harvested thirty or forty bushels 
of wheat per acre. But within a few years the average crop in 
Dutchess, was but five bushels per acre, while the harvests of the 
beautiful Schoharie, were almost as abundant as ever. And yet, no 
superior culture has produced this difference in favor of Schoharie ; 
for even to the present day her farmers haul their manure to the 
creek, or remove their stables to get rid of the accumulated heaps. 

s 

The true secret is, Dutchess had had a ready market down the 
Hudson, while the mountain barriers of the Helderberg range have 
shielded the other from the grasp of the great commercial emporium. 

What New York had done for Dutchess, as good a market would 
do for Platte. Continue the exhausting system, and give one dollar 
per bushel for corn, and fifty years would make Platte a desert, 
where the prairie-fowl and the deer would disdain to grub a scanty 
living. Our railroads, so nobly begun, will only hasten the evil, 
by giving a better market ; unless some speedy remedy be applied 
to meet the present and prospective demands upon the soil. 

^^ How shall we preserve and increase the fertility of our soils," 
has become the great question in our political economy. 
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Agricultural Science alone can answer this great question. 
Give us an Agricultural School^ where our sons can acquire a 
thorough practical knowledge of Agricultural Science, and we will 
have men prepared to do this great work. 

But it may be said, we have good schools now. This is true ; 
and it is doubtless true, that they answer all the purposes of the 
learned professions; yet, something should be done to make Farming 
and the Mechanical ArtSy learned profesnons. Farmers and Me- 
chanics should be so educated, that they could bring all the treasures 
of science to the improvements of the farm and the work-shop. 

Our sons are taught to trace the root of a word up through the 
French, Italian, Latin, Greek, and Sanscrit, to discover its meaning ; 
but who of them can trace the root of a potato beneath the soil and 
discover the food it seeks there ? 

It is not expected that an Agricultural School will educate the 
present race of farmers. But the Geological Survey is the best 
possible arrangement to supply their present wants, to give them 
such information as will enable them to adopt the best modes of cul- 
ture to prevent the exhaustion of their rich soils. 

Let us make careful examinations of the subsoils, and underlying 
strata ; let us thoroughly analyse the soils ; let us examine all the 
mineral deposits suited to sustain or improve the fertility of these 
soils, such as humus, green sand, and marl, and we shall be able to 
give such a report, as would enable every farmer, not only to pre- 
serve, but even to increase, the productive energies of his lands. 
This will greatly increase the profits of agriculture, and preserve 
and increase the intrinsic value of cultivated lands. 

Several of our best farmers have estimated the annual decrease 
of fertility in our cultivated lands, to be sufficient to lessen the 
profits of cultivation, fifty cents per acre; some higher than that, 
and others still lower. To bring it within the limits of deterioration, 
beyond all doubt, let us set it down at twenty cents per acre. That 
would give us an annual loss, upon our 3,000,000 acres in cultiva- 
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tion, of $600,000; Tfhich is the interest, at six per cent., on 
{10,000,000. This, then, is the actual yearly loss, by decrease of 
production, in the intrinsic value of the farms of our State. 

Thus farmers, by the exhausting system, have annually placed a 
mortgage of $10,000,000 upon their farms. And this mortgage 
must be removed, or scanty crops will publish its foreclosure, and 
send us westward for new lands. 

That our Geological Survey will point out the means of redeem- 
ing these farms and preventing such a calamity, is morally certain. 
When the expenditure of a few thousands will save such sums, 
shall we hesitate even on the score of economy ? 

Should we be able to make such improvements as would increase 
the products of cultivated lands one cent per acre, it would give an 
annual increase of $30,000 in the income from our farms. But 
there would be no difficulty in increasing the products one dollar 
per acre, as many of our farmers have done the two past years; 
i^d that would give us an annual return of $3,000,000, equal in 
all beneficial results to individuals and the State, to an investment 
of $50,000,000 in new farms. 

Here again we are not left with nothing but theory and lode 
to rely upon. We have the facts to sustain us. We have the proof 
in the results of the Surveys and other means of agricultural im- 
provement, in New York, Massachusetts, South Carolina, North 
Carolina, and other States. 

New York is an old State, and large portions of her soil were 
much exhausted ; and she had comparatively little new land to come 
into cultivation ; so that nearly all increase of products must arise 
from improved culture. 

She spent $130,000 in a most thorough Survey. The reports, 
which are an imperishable monument to her far-sighted liberality, 
gave every department of business a fresh impulse. Her Agricul- 
turalists commenced an improved system of culture, which has re^ 
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suited in increasing the annual products of her farms some ^0,000- 
000. The increase in corn and hay alone is oyer ten millions for 
the last ten years, say one million per annum ; which would be from 
two staples only, the interest, at siz per cent., on more than sixteen 
and a half millions. 

Provided that only one-tenth of this increase was the result of 
the Geological Survey, still, it has annually repaid the whole outlay 
for the most liberal survey ever made in this country, with enough 
left to sustain several such surveys as that contemplated by the law 
under which we are acting. 

But we already have results in our own State still more surpris- 
ing. The State Geologist, on examining the soils of the State 
several years since, at once saw the benefits which would result from 
subsoil-plowing. Those conclusions were made known to many of 
our farmers, who have adopted the system with wonderful success. 

Says Major Rollins,'*' who plowed from fourteen to sixteen 
inches deep, ^^The increase of each crop,, I should estimate, 
amounted to twenty-five per cent.," and "The increased profit of 
cultivation by the system of deep plowing, at from twenty to thirty 
per cent. 

Eli E. Bass, Esq., who subsoiled his land, says, his " Crops were 
doubled and the profits doubled" by this system of cultivation. 

Now, these results are most satisfactory ; but still more surprising 
effects would have resulted, had the subsoil-plow reached a greater 
depth. Several fields thus subsoiled did not even wilt beneath the 
unprecedented drought of last season, while those adjoining were 
very badly burned. 

Now, three-fourths of the land in Missouri would be equally bene- 
fitted by deep plowing. When this fact is proved, for all the 
counties of the State, as this Report does prove it for Boone, 
Marion, Monroe and Cooper counties, and when our farmers shall 


* See Letters, Chap. IL of this Report 
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adopt the system, two millions at least, of our three million acres of 
cultivated lands, will give an increased annual profit of from one to 
five dollars per acre. 

Such a result is as certain as any fature event in political eco- 
nomy can be ; and who will estimate the pecuniary advantages result- 
ing from such an improvement ? 

THE INCREASED VALUE OF LAND 

Is a matter of no small importance to the State, or to individuals. 
That our Survey will greatly increase the value of land in many 
parts of the State, is placed beyond a doubt. We expect not to add 
any thing to the intrinsic value of our domain ; but it is certain we 
shall make known vast treasures not before supposed to exist. 

With but few exceptions, the coal-beds of our State have exerted 
but little influence upon the price of the lands in which they exist. 
In Boone county, for an example, it is known that the coal crops 
out in many places, and in some few, is worked for local use ; but 
nothing was known of the amount or value of this mineral upon a 
single acre in the county. Since it is proved that a large portion 
of this county is underlaid by from two to five beds of this mineral, 
whose average aggregate thickness varies from six to ten feet ; that 
every acre contains 5,000 or 8,000 tons, whose value in the pit 
is not less than twenty cents* per ton, or $1,000 per acre; that 
farms of a thousand acres, now selling at $10,000, $20,000 and 
$30,000, actually have beneath their rich soU $1,000,000 worth of 
eeal; since all this is proved, will not the price of these lands in- 
crease ? Who will estimate the increased value of land in the State, 
when we have collected the statistics of the forty other counties, in 
which we have ascertained the existence of this valuable' mineral ; 
since many of them are known to have much more than Boone 7 
We might show the same necessary result from the discovery of Iron, 
Lead, Copper, Cobalt, Zinc and other minerals. The results in 


* This i0 mnoh less than the present price, fiye cents per boshel, in the pit, 
equil to $1.85 per ton, allowing twenfy-six and a half boshels per ton. 
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States, where Buryeys have been made, fully justify our expectations 
in this. 

The following extract, from a Tennessee paper, shows how the 
matter stands there : — 

" Within the last two years, lands in Polk county. East Ten- 
nessee, have advanced in value almost incredibly. It is now asserted 
by those who profess to know how the fact is, that within the time, 
minerals have been developed in that region, which make the land 
worth ten miliums of dollars more than before." 

An Ohio journal makes the following statement : — 

^' In several counties where it is supposed coal existed to the ex- 
tent of a few rods or hundred yards at most, the geologist informed 
them that they might consider their supply inexhaustible. The rise 
in real estate in different counties was variously estimated at from 
9100,000 to $500,000, when it was known that manufacturing 
means were possessed in unexpected abundance." 

A more general, though not less satisfactory account of the re- 
sults in North Carolina, is thus given: — 

^^ Three years ago, the Legislature of North Carolina made a 
small appropriation for a Geological Survey of that State. The dis- 
coveries of the first year, developed the existence of copper and 
gold ores, drew to them the attention of capitalists, and have already 
increased the revenues of the State, to five times the cost of the 
whole survey. In the second year, seams of the purest bituminous 
coal, some of them fifteen feet in thickness, extending through a 
region of some forty-five square miles, rewarded their investigations. 
It is estimated that every thousand acres of these seams will yield 
thirty millions of tons of bituminous coal, of the best quality." 

The effects of the surveys in Pennsylvania and Virginia, have 
been still more encouraging. 

BENEITT TO 0T7B RAILROADS. 

To secure the building of a railroad at this day, it is only neces- 
d2. 


52 asoLoaiCAL subyet. 

sary to show the existence of an abundance of merchandise, seek- 
ing transportation, and a population to supply the travel. 

The Snrvej will do much towards showing the ezistenee of these 
conditions, for at least six of our projected railroads. We already 
have data, which will settle these facts for some of those roads. 

Mr. Hawn's examinations and report, show the existence of at 
least JSve workable beds of good coal in the counties of Macon, Linn, 
Livingston and Chariton. 

The thickest of these beds varies from five to six feet, and alto- 
gether, they will furnish twelve or fourteen feet of good coal. These 
beds extend over an area, all within fifteen miles of the Hannibal 
and St. Joseph Railroad, of at least 500 square miles in Macon, 
400 in Linn, 400 in Livingston, and 200 in Chariton, making in all, 
1,500 square miles, within fifteen miles of the road, in those four 
counties alone. It is estimated by the best mining engineers of 
England, that every foot of workable coal will furnish 1,000,000 tons 
per square mile, which would give us for those four counties 1,500,- 
000,000 tons for every foot in these beds. If we deduct one-half 
of the thickness for waste, and for the areas where some of these 
beds may run out, we shall have 9,000,000,000 tons of workable 
coal, within the limits above mentioned, seeking transportation 
to the Mississippi and Missouri rivers. Should the road be able to 
transport 100,000 tons per day, it would supply freight for 90,000 
days. Allowing 800 running days per annum, it would occupy it 
800 years. At 50,000 tons per day, it would freight the road 600 
years, which is quite as long as the stockholders need provide for 
themselves and their heirs ; as by that time Young America will 
have no use for railroads. 

Shelby county will, also, furnish small quantities ; and all the 
counties on the line, west of Livingsto9, have still more coal, but its 
depth below the surface may prevent profitable mining at the present 
prices of coal and labor. 

But few, if any, railroads run through so good a body of land 
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fs the Hannibal and St. Joseph. The facilities afforded by the 
road will bring this luid into market, and settle it with a stirring 
agricultural population, unless speculators place its price aboye that 
of other lands possessing similar qualities and advantages. 

Goal mining will, also, bring in an increase of population to swell 
the travel over this road. 

Should the North Missouri Bead be finally located over the 
western route, every county through which it will pass has more or 
less coal. The north-eastern part of Boone alone, will furnish many 
million tons of coal, available for that road. This, too, would pass 
through a rich agricultural region, capable of sustaining a dense 
population. 

The St. Louis and Weston JRoad would run through a series of 
counties sustaining a numerous population — counties rich in agricul- 
tural resources and coal deposits. But we are not prepared to speak 
with certainty of the quantity in any one county ; yet we know it 
would be immense in some ; as in Boone, Callaway and Howard. 

We shall, ako, show a vast quantity of coal, lead and marble, in 
the central and western eounties on the line of the Pacific Bailroad; 
and that the agricultural resources of some of these counties are 
unsurpassed in the West. But we are not prepared to enter upon 
any statistical account of the mineral or agricultural wealth of these 
counties until we have completed our detailed examinations of them. 
Our general examinations have proved the presence of Coal,. Iron^ 
Lead and Marble in large quantities, and the existence of vast areas 
of the very best soil. 

The South-Westem Branch will have no small amount of freight 
from the mining community of the South-West» Some of the coun- 
ties will sustain a dense agricultural population, and furnish large 
quantities of beef, pork and grain, for the St. Louis market. Others 
present unequalled prospects of mineral wealth. But future ex- 
aminations must determine th^ amount of resources in the central 
counties on the line of this road. It has long since been proved^ 
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without our aid, that the Iron Mountain Road will not lack freight 
for the want of vast mineral deposits along its line. 

But without enlarging upon the advantages that such a Survey 
would confer upon Commerce ; how it would draw settlers to our 
rich acres ; how aid the cause of Education, by furnishing materials 
and facts for the practical application of the principles of Che- 
mistry, Geology and Mineralogy to mining, farming and mechanics ; 
it is hoped the considerations already presented, will be thought suf- 
ficient to prove the economy of a liberal Survey. 

Such are some of the advantages to be derived from the Survey. 
They have been mentioned to satisfy the anxiety of those who have 
not had an opportunity of giving the subject a careful consideration. 
It may be supposed by some, that these advantages have been mag- 
nified and exaggerated ; but they have been made after a general 
examination of the State, and a careful consideration of the whole 
subject, in view of the fact that a watchful community will hold us 
responsible for the accomplishment of them all. Still the truth 
must be told, though it compel us to assume that responsibility. 
Should the Survey, however, be carefully completed by skillful, 
practical men, and should the citizens of Missouri manifest their 
wonted zeal in carrying out the improvements suggested, there can 
be no reasonable doubt that all, and more than all, of these advan- 
tages will be realized. 

SCIENTIFIC TERMS. 

Many object to the use of scientific terms in Geological Reports. 
"Why not write in plain English, so that all can understand?" 
As far as possible we shall comply with this request. But it is both 
absurd and impossible to write a Geological Report and use no sci- 
entific terms. No Geologist can do it ; and were it possible, no one 
could understand it. Every science, every profession, and every 
trade, has its appropriate terms and names peculiar to itself. 

The sailor's hiay ; the printer's pi; the carpenter's rabbet; the 
Baddler's tree; the mandrel of the smith ; the warrior's mangonel; 
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the merofaant's bocoiinej and the thousand and one undefined^ outland- 
ish names ; and the politician's Hardiy SoftSy BoUenSj etc., are as 
peculiar and limited to those departments, as Peiitremite and Mvsch- 
elkalk are in Geology. Why not ask these trades and professions 
to drop the use of all terms peculiar to them, and employ plain 
EnglUh ? There is just as much reason in asking the lawyer to 
plead without using the names of the crimes on the statute-book ; 
the clergyman to preach without employing the names of Deity and 
of the virtues, which adorn the Christian character ; or the politi- 
cian to make a stump speech without using Whig, Democrat, Aboli- 
tionist, and Nullifier, as in expecting the Geologist to write a report 
without using the names of the particular rocks and fossils he is 
compelled to describe. 

But it may be said every one understands these political terms. 
True, for all of us understand something of politics. Should an 
Englishman listen, to our stump orators, he would need something 
besides the Qiieen's English to aid him in understanding its force. 
Take this example of Canadian politics from a newspaper : — 

" The Toronto GHohe divides the thirty-four Members of Parlia- 
ment returned from Upper Canada as follows : Six are Secularizor 
tionists; seven are Conservatives; sixteen are Reformers; four are 
Ministerialists; and one is a Corruptionist.*' Who can tell what 
these terms mean ? or what is the particular platform of each of 
these parties ? And yet, we do not blame every party for having a 
name, notwithstanding their rapid increase. 

We give names to all objects ot conversation and use. Geologists 
must talk about rocks and fossils, to make them useful ; and hence 
the necessity of giving them names. But why not give English 
names f We do as much as possible, for rocks discovered here ; and 
for the same reasons the Germans gave German names to such rocks 
as they found ; and, to save the confusion of many names, we of 
course use theirs for those rocks. Thus the German and other Ge- 
ologists, by following this " very reasonable'* request, to use ver- 
nacular terms, and not the barbarous Lalin^ have placed in the Geo- 
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logical yocabulary such beautiful, cuphoniouB names as Graywacke, 
Muschelkalk and Jtoth-^todUliegendes — all good English to (Ger- 
mans, but High DtUchj I presume, to all who clamor against scien* 
tific terms. Is it not evident, that good, euphonic names from the 
Latin, read by all scientific nations, would be better ? 

Again, it is said, '^ Use conmion names." Well, Muschelkalk 
and Roth-todt-liegendes are common names in Germany, where they 
were first used in Geology. But there is a more serious objection 
to common names : they must, of necessity, be more or less ambigu- 
ous, as every such name has, at least, one contTmn meaning, and, if 
used in science, it would have another — a scientific meaning. Take, 
for example. Black- Jack ; as a common name it means, '^ a leathern 
cup ; " scientifically applied to Zoology, it means, a Black Negro; 
in Botany, a Scnib Oak ; and in Mineralogy, Sulphwret of Zinc* 
Thus this common name has one common and three scientific mean- 
ings, which render it too ambiguous for scientific purposes. 

But let us give it a fair trial. Take the following sentence from 
a scientific paper : " We saw the two crystalline masses of sulphuret 
of zinc lying at the Duke of Sutherland's front entrance." N6w, 
crystalline masses and sulphuret of zinc, are scientific terms, which 
have one meaning, and one only ; so that we know precisely what 
was seen at that Duke's front entrance ; but if the learned author 
had used two very common names instead of those scientific terms, 
the sentence would read thus : " We saw the two Domicks of Black- 
Jack Ij'mg at the Duke of Sutherland's front entrance;" and no 
one could have told what did lie there ; as Domicks and Black-Jack 
are both ambiguous, common terms. 

It is perfectly obvious, that we can have no definite science, no 
accurate science, no science at all, without definite terms ; that we 
must have an old term with a new meaning, or a new term for every 
new object discovered; that it is just as easy to learn the meaning 
of a new word, as a new meaning for an old one; and that old words 
would of necessity be ambiguous, while new ones would be definite. 

For these and other reasons, scientific men have made and used 
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scientific terms; and for the same reasons, we have given scientific 
names to many of the numerous new fossils we have discovered. 

In concluding this subject, it may be proper to repeat, that we 
shall use as few scientific terms as possible without sacrificing accu- 
racy. Those used, save some names of fossils and plants, are ex- 
plained in Webster's Quarto Dictionary, and the Elementary works 
on Greology. . 

WHAT SHOULD BE EXPECTED IN THIS REPORT. 

A Geological Survey proposes to accomplish various objects by 
the application of scientific principles : — 

l9t. To point out the Mineral health of the StaU. — To do this, 
the Geologist must first determine the Formations in the State, the 
areas covered by each, and what valuable minerals it contains. 
When these facts are ascertained he is prepared to enter upon 
the detailed examinations, which will enable him to show the proba- 
ble value of the useful minerals in the State. And the scientific 
explorations for determining the Geological Structure of the country 
to be examined, must precede and lay the foundation for the 
economical and utilitarian labors of the Laboratory and the Office. 

2d. To develop the Agricultural capacities of the Soils of the State. 
— In order to determine the productive powers of the soils, it is 
necessary to know the rocks, which have or which may, enter into 
their composition ; to know their mechanical properties ; their 
chemical composition and the trees and plants they produce. 

Now, to analyze the soil of every man's farm, would be imprac- 
ticable, and the same results must be obtained in some other way. 
Large tracts are found to possess soils, derived from the same rocks, 
having the same mechanical structure and chemical composition, 
and sustaining the same plants. The whole State, even, will furnish 
but few varieties of soils. 

Economy, then, requires us to make careful examinations to de- 
termine these varieties, and the area occupied by each, so that when 
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we have analyzed one or two specimens of each variety, and deter- 
mined its agricultaral capacities, what crops, and what modes of 
culture are adapted to it, we can at once point out the kind of soil, 
to' which these results are applicable, and that part of the State occu- 
pied by it. 

With this plan in view we have carefully examined the soils and 
collected specimens from various parts of the State, but have ana- 
lyzed none, as we have not yet collected all the facts necessary to 
guide us in the classification so much needed to secure the desired 
results, in the most economical manner. 

So it is with other departments of the Survey. The facts and 
specimens must first be collected tnd the specimens analyzed ; and, 
in some cases, submitted to experimental tests, and all the results 
classified and compared, before we can make any general and prac- 
tical applications of our labors to the industrial pursuits. Hence 
in the present Reports we should not be expected to do much more 
than state the facts collected in our explorations, together with the 
results indicated by the phenomena observed. 

Some have even deemed it hazardous for us to give, at this early 
day, a classification of the rocks of a field so extensive, and possess- 
ing so many and so variable Geological Formations. 

It has, it is true, required a vast amount of labor to collect the 
fossils of so many Formations ; to determine the point where one 
terminates and another commences, and to make the comparisons 
necessary to refer them to their true position in the classification 
adopted by Geologists ; yet such has been the anxiety to learn the 
Geology of the State, I have classified our rocks, and given the 
results in Chapter I, of this Report, even at the risk of making some 
slight mistakes."*" 


* In that chapter I haye not only giyen onr opinion of the rocks, bat also the 
faeti on irhich that opinion is founded. The liihological characters, the fottils, and 
the 8tratiffraphieal petition of each Formation, are giTon, so that aU can judge of 
the accuracy of our conclusions. The specimens collected for the Cabinets, will 
enable any one to judge of the descriptions and fossils mentioned. 
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CHAPTER I. 


GEOLOGY OP MISSOURL 


It has long been known, that a large portion of Missouri is occu- 
pied by a series of marine deposits, extending, in the Geological 
Scale, from the Coal Measures down through all the great divisions 
to near the base of the Lower Silurian. There has, however, for 
various reasons, existed some doubt as to the precise location of 
many of these rocks in the Geological System ; but, so far as they 
have come under our observation, we have been able, with a few un- 
important exceptions, to refer them to their positions in the series. 
It is true, we have found but few fossils in some of the lower sand- 
stones and magnesian limestones by which we can determine their 
exact equivalents, if, indeed, all of them have such equivalents. 

So far as practicable, we have adopted the Nomenclature of 
those Geologists, who have thoroughly investigated the rocks, where 
they are the best developed and well characterized, as the Nomencla- 
ture of the New York Reports, for the older Palaeozoic rocks. But 
there are a few minor divisions, whose exact representatives in other 
localities, we have not yet determined, to which we have given provi- 
sional names, until future investigation shall more fully develop 
their range, structure and organic remains. The Chouteau Lime" 
Mtone and Vermicular Sandstone are provisional terms thus used. 

In the general section, a space is left between the Systems I. and 
III. for another. System II., the Cretaceous, which may be found in 
the south-eastern counties. I have a specimen of Catenipora eeeha- 
roides * from Lewis coimty, indicating the presence of the Clinton or 
Niagara Group. It is, also, expected that an equivalent of the 


* This Coral was giyen me by a gentleman, irho said he obtained it in Lewis 
county, near Monticello ; bnt I snspect there most be some mistake, as I haye seyeral 
fossils from that region, which are oharaoteristio of the St. Louis Limestone. 
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Potsdam Sandstone will be added to the section when the lower 
strata, skirting our igneous rocks, shall have been more thoroughly 
examined. 

Though Section I. is not given as a perfect exposition of all 
the rocks of Missouri, yet we trust it will be found as accurate as could 
be expected from the time (eighteen months) spent upon the work. 

It represents the strata in their natural order, from the surface 
downward, commencing with the Alluvium, and terminating with the 
4th Magnesian Limestone. 

The first column contains the names and numbers of the O-eoUh 
gieal Systems; the third, the letters used to represent the Formations 
in the text, in other Sections, and on the Maps ; the fourth, the 
names of the Formations; the fifth, their observed thickness; the 
sixth, the colors and shading used to represent them; and seventh, 
some of the localities where they have been observed. 

It is deemed advisable to give a short description of these Form- 
ations, to present a general and condensed view of the Geology of 
Missouri, so far as determined, that the reader may be better pre- 
pared to enter upon the more detailed examinations of the districts 
reported upon in the following pages. 

SYSTEM L— QUATERNARY. 

This System includes the Dr^t and all the strata above it, all 
the deposits included in the Alluvion and Diluvion of former authors. 
There are within this period, four distinct and well-marked Forma- 
tions in this State : — 

F. a ~ ALLUVIUM. F. e— BLUFF or LOEBS. 

F. 5— BOTTOM PRAIRIE. F. d—BRITT. 

These comprise all of our surface deposits, all the loose clays, 
marls, sands, soils, humus and mould, found upon the surface of our 
State ; all of which have been formed in a period very recent in the 
geological cycles. All of the latest deposits, all that have been 
formed since the present order of things commenced upon our Con- 
tinent, are included in — 

F. a— ALLUVIUM. 

All the deposits observed in the State, belonging to this forma- 
tion, are: — 

1st. — Soils. bth. — Bog Iron Ore. 

2d. — Pebbles and Sand. 6th. — Calcareous Tufa. 

8(2. — Qlays. 7 th. — Stalactites and 

^th. — Vegetable Mould or Humus. Stalagmites. 
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Ist. SoiU are a well-known mixture of varioas comminuted and 
decomposed mineral substances, combined and mingled with decayed 
vegetable and animal remains, all comprising those ingredients pecu- 
liarly adapted to the nourishment of the vegetable kingdom. They 
are formed by the action of water, particularly in the form of rain 
and dews, cold, heat and other atmospheric influences, together with 
the cooperation of the vegetable and animal kingdoms. 

The process by which soils are formed is one of the most beauti- 
ful and wonderful in Nature. By a careful examination of what is 
transpiring in this great laboratory of Nature, we may easily detect 
that process. If a rock, fresh from the quarry, be exposed, its sur- 
face will soon present a dull, earthy appearance, which is caused by 
a disintegration of its surface by atmospheric influences. Fine par- 
ticles have been separated from the mass, and this meager coating 
of decomposing mineral matter will soon become the resting place of 
numerous microscopic germs, which will be developed into a minute 
growth of lichens. These in turn will decay and add their remains 
to the pulverized particles, and prepare them to sustain a more 
vigorous growth of herbs, and to become the abode of the small 
insects and worms, which will burrow in their recesses, feed upon the 
increasing vegetation, and swell the mass both by their mechanical 
agency, and by adding their exuviae to the accumulating soil. Larger 
plants and animals will accelerate the process by their more powerful 
agencies, and by the greater amount contributed by their decaying 
remains. Thus by almost imperceptible increments our rich deep 
soils have been accumulated. 

These facts clearly show the influence of the rocks upon the 
characters of the soils formed by their disintegration. Hence soils 
resting upon sandstones are light and sandy, those upon limestone, are 
calcareous, and those on shales, wet and clayey. But the varieties of 
soils will be more fully noticed under the head of Economical Geology. 
2d. Pebble$ and Sand. — Many of our streams abound in water- 
worn pebbles, which constitute their beds, and form bars along their 
margins and across their channels. These pebbles were derived 
from the Drift and the harder portions of the adjacent rocks. They 
vary in size according to the transporting power of the stream in 
which they are found. 

The economical value of these pebbles for roads and streets, and 
the obstruction they often present to navigation, as in the Osage, 
give them unusual importance in our Geology. The Osage, Gas- 
conade, Niangua, Marais des Cygnes, Sac and Spring Rivers of the 
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South; and the Salt^ South, North, Fabius and Chariton of the 
North, all furnish good and abundant examples of these deposits, 
"which have been formed by the action of those streams. 

Sand is the most abundant material in the Alluvial bottoms of 
.the great rivers in the State. Vast quantities of it are constamtlj 
borne along by the irresistible current of the Missouri* Its whirl- 
ing, rolling, turbulent waters, form of it extensive bars in incredibly 
short periods, which they again wear away, often, still more rapidly 
than they were formed. 

These sand-bars, so common in this stream, frequently extend 
along its bed several miles, with a breadth varying from one to five 
or six furlongs, and limited in thickness only by the depth of the 
water. A slight fall in the river leaves these vast sand-beds dry, 
nrhen their surfaces are soon covered by a growth of weeds, inter- 
spersed with young willows and cotton-wood. The fickle stream, 
however, seldom leaves these sand-beds to a long repose ; but returns 
to its old channel by a rapid removal of their loose materials. 

A former disaster of the ill-fated Timour No. 2 presents a good 
illustration of the rapidity with which the Missouri forms and de- 
stroys these extensive deposits of sand. This steamer ran upon a 
sand-bar, and was soon left high and dry some seventy-five or one 
hundred yards from the water, with a fair prospect of leaving her 
timbers to decay in a young cotton-wood forest. But the current 
changed and cut its way through the sandy stratum upon which the 
boat rested, and floated her away uninjured to the great City of the 
West. And all this transpired in a few weeks. 

As these sand-bars are cut away, their perpendicular faces present 
beautiful illustrations of their stratification, which is usually very 
irregular and complicated, as might be expected from the changeable 
character of the current. 

Fig. 2, sketched from a sand-bar in the Missouri river, two miles 
above Wayne City, presents a good example of their stratification. . 

At high stages of water, both the Missouri and Mississippi over- 
flow their low bottoms, and leave deposits of a grayish brown, or a 
grayish yellow sand, similar to that in the sand-bars mentioned 
above. The thickness of these beds depends upon the height and 


* The san^of the Missouri, nsaally grayish brown and fine-grained, contains 
a considerable qnantity of lime and day and vegetable matter, which render it so 
productiye. 


QEOLOQY or MISSOURI. 63 

continuance of the overflowing waters, varying from a mere percep- 
tible Btratnm to several feet. 

That from the flood of 1844 is very conspicuous thronghont the 
length of the Missouri bottom in this State. It is sometimes six or 
eight feet thick, porticalarly in low bottoms, so heavily timbered as 
to obstruct the current. 

At the lower end of Waconda Prairie, this deposit is very evenly 
distribnted over its surface ; hnt it increases in thickness as the 
prairie descends to the low timbered bottom, where it ie six or seven 
feet, and its surface becomes very irregular, like the surface of a 
lake, when disturbed by a high wind, or a chopped tea. 


SECTION OF A tnaaoDHi sand-bak, KEPKBBBtriiNa a portion, ao fist bt 4. 

Sec. 2, showing the lower extremity of Waconda Frairie and the 
cotton-wood bottom below, finely illustrates these phenomena. Nos. 
G, 7, 8, 9 and 10 represent older strata, and No. 5, that left by the 
flood of 1844. The small timber in the middle is a young growth 
of cotton-wood, which has sprung up subsequent to that event, 
and the larger trees just below is the older growth, where the 
deposit is so thick and uneven. Similar appearances are exhi* 
bited by the same formation in the bottom, nearly opposite Jefferson 
City. 

These sands were doubtless derived from those extensive sand- 
stone formations on the Platte* and other tributaries of the Missouri. 
It is nearly all sUex, but contuUs enough calcareous and argillaceouB 
matter to render it fertile ; as is abundantly proved by the growth 
of weeds and willows, cotton-wood and sycamores, which immediately 
spring up on these sand-bars whenever they are exposed above the 
water. There are many points on the Missouri, as in the bottom 
opposite St. Charles, where & thrifty growth of young timber may 
be seen on the sand deposits of 1844. 

* The Plfttle ii » r»pld streua, uid briagt down Iftrge qmuilitiM of saad, thongh 
Its water* »n not lo tvrbid m thoie of tlie Missotui, either ftbove'or below their 
JDoetion. 
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Sd. Clay$n — These are dark, bluish gray, argillaceous strata, 
rendered more or less impure by fine silicious, calcareous, and de- 
composed organic matter. When the floods of the Mississippi and 
the Missouri subside, the lagoons, sloughs and lakes are left full of 
turbid water. The coarser materials soon settle into a stratum of 
sand, but the finer particles more gradually subside and form the 
sHico-caloareous clays of those Alluvial bottoms. Thus after each 
flood, new strata of sand and clay are deposited, until the lakes and 
sloughs are silted up. 

The thickness of each stratum of sand depends upon the height 
and continuation of the floods, but that of the clay-beds is governed 
more by the time between the overflows. 

These alternations of sand and clay may be observed in nearly 
all the Alluvial bottoms of our two great rivers; Section 3, from the 
Mississippi bottom above TuUy, and Section 4, below the mouth of 
the Kansas, in the Missouri bottom, present good examples of the 
deposits under consideration. 

The thickness of these beds of clay is very variable, from^ the 
tenth of an inch to ten feet. The argillaceous materials which 
formed them, were doubtless derived from the Cretaceous Clays of 
the Upper Missouri, whence, as from Mauvaises Torres, such a vast 
quantity of a similar material has been removed by denudation. 

4th. Vegetable Mouldy or HumuSj is a dark brown or black de- 
posit of decayed vegetable matter, containing variable, though small, 
quantities of fine silicious and argillaceous particles. When wet, it 
is very soft and plastic and quite black ; but when dry, it separates 
into angular cuboidal fragments, which readily crumble into a dark 
brown, very light, impalpable powder. 

The process by which these strata of humus are deposited is very 
obvious. When the lakes and sloughs of these bottoms are so far 
filled up as to sustain vegetable life, the decay of the annual growth, 
and of the foreign matter which falls or floats into these waters, 
forms a stratum of humus at the bottom, over the beds of clay and 
sand, previously deposited by the floods and still waters. Another 
overflow gives another succession of sand and clay ; and the succeed- 
ing annual crop of vegetable matter, another stratum of humus. 

These changes have often continued until several series of these 
deposits were formed. But when the bottoms of those bodies of 
water had been thus raised so high above the river, that the floods 
less frequently flowed into them, the deposits of sand diminished, 
and the long, quiet intervals, favored the deposition of clay and 
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Hiiinus. In time these shallow waters became mere marshes^ where 
a rank vegetation rapidly formed thick beds of vegetable mould for 
the support of the magnificent forests which now occupy the sites 
of those former lakes and sloughs. 

Such is the process by which the succession of Sands, Clays, and 
Humus in those alluvial bottoms, has been deposited ; whence it is 
easy to see why the Sands are most abundant at the bottom, when 
the waters from the river floods would more frequently overflow 
them ; the Clays in the middle, when the waters would be 
rarely disturbed by overflows ; and the Humus or Vegetable Mould 
at the top, when a rank vegetation prevailed and inundations were 
rare. 

Sections 3 and 4 are good illustrations of the manner in which 
these strata of Sand, Clay and Vegetable Mould succeed each other 
in the Alluvial bottoms of our two great rivers. 

Such is the structure of the vast Alluvial plains bordering the 
Missouri and Mississippi rivers. The bottom of the former stream 
extending from the Iowa line to its mouth, is about 700 miles long 
and five broad, presenting an . area of 3,500 square miles. More 
than half of this, say 1,800, we may set down as Alluvium, while 
the river, bottom prairies, and lakes occupy the remainder. This 
1,800 square miles is equivalent to 1,152,000 acres. If we allow 
two-thirds as much more for the Mississippi bottom, we shall have on 
these two streams alone about 2,000,000 acres of the most productive 
and inexhaustible lands in the world, based upon these Alluvial 
strata of Sand, Clay, Marl and Humus. And, besides, this quantity 
is constantly increasing by the silting up of the lakes and sloughs, 
as above described. 

The rich productive power of this formation is abundantly proved 
by the immense burden of timber growing upon it, and by the un- 
paralleled crops of corn and hemp harvested from its cultivated fields. 

There are numerous shallow lakes in these bottoms, in which vast 
quantities of Marly Humus are accumulating, which will eventually 
become very valuable for the improvement of poor or exhausted soils. 

5th. Bog-Iron Ore is deposited from several Chalybeate Springs. 
Large quantities of the Hydrated Oxide have accumulated near a fine 
spring, some two miles West of Oseola ; and a smaller amount from 
another near Sharpsburg, in Marion county. Small quantities of 
Bog Ore are very common, but of little economical value in a State 
80 bountifully supplied with excellent ores of this useful metal. 

6th: Calcareous Tufa has been found in many places in the State. 
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In a ravine south of Parkville is a mass, in which several species of 
moss are well preserved ; and another similar deposit was observed 
under the bluffs of magnesian limestone, near Bryce's SprijQg, on 
the Niangua. 

7th. Stalactites and Stalagmites are abundant in some parts of 
the State. Some very beautiful specimens were found in the exten- 
sive caves of Boone county. 

Such are the Alluvial Deposits, so far as observed, in Missouri. 
Future investigations may bring to light others belonging to this 
Formation. 

Mange and Thickness. — Our Alluvium is, as a matter of course, 
diffused throughout the entire State, as it comprises all the soils and 
other deposits now forming. It is, however, much more abundant i^ 
the valleys of our great streams. The thickness is often thirty or 
forty feet, though generally much less. 

Organic Remains. — Many fossils have been observed in these 
rocks ; but a catalogue of them would be useless, as all belong to 
Kving species. 

F. 6— BOTTOM PRAIRIE. 

This important Formation in many respects resembles that of 
the alluvial bottoms above described, with which it has usually been 
confounded by Geologists ; though Agriculturalists have made a dis- 
tinction. 

There are, however, important differences : — 

Ist. The stratification in the Prairie is much more uniform, and 
more regularly extended over wide areas. 

2d. In the Prairie Formation, the strata are not so distinct, nor 
are they so purely ailicious or argillaceous. 

3d. It was evidently formed by agencies operating over the entire 
bottoms, whose action was more uniform and quiet, and continued 
uninterrupted through longer periods, than those now forming, thd 
Alluvial deposits in the same bottoms. 

4th. Where these two Formations meet, one can usually trace 
out the line of demarcation. Either the strata of the Prairie pass 
under those of the Alluvium, or are cut off and replaced by them- 
Instances of both of these changes may be observed at the lower 
end of Waconda Prairie, as shown in Sec. 2. The upper stratum ot 
the Prairie No. 1 passes under No. 5 of the Alluvial Bottom, and 
continues in that position several hundr(?d yards ; while Nos. 1, 2, S 
and 4 of the former are cut off at J, and are replaced by Nos. 6^ 7, 8, 9 
and 10 of the latter. 


aSOLOOT OF MISSOtlBI. ffj 

5th. The Alluvial Bottom is contiDOally iBcreased at the expense 
of the Prairie, through the action of the rivera. The current is coli- 
atantly cutting away the Prairie, forming new channels and filling 
up the old ones with drift and silt. This explains the fact, that the 
strata of the Pi:airie are frequently cut off, and others quite difi'ereirt 
set in, as we paAs from it to the timhered bottoms, as illustrated in 
Sec. 2. The part of that section under the large timber was oncB 
the channel of the river, and has been filled up by the process ex- 
plained above, in describing the last Formation. At high stages of 
water the lower portions of the Prairie are overflowed, and deposits 
of sand are left on its surface, which are ,soon covered with willows, 
sycamores, or cotton-wood, as in the middle of Sec. 2, where a young 
growth of cotton-wood has sprung up on the deposits from the floo3 
of 1844. 

6th. No causes now in operation could, at the present level of 
the country, produce a formation of such extent and uniform atrao- 
tnre as the Bottom Prairies.* 

Such are some of the facta which have convinced me that this iti 
ta older formation, and one entirely distinct from the Alluvial BfllS- 
toms. Several facta ahow it to be distinct from and newer than the 
Bluff or Loess, Its composition, structure and position, are cntireljf 
different ; and in many places the former rests non- con form ably npon 
the latter, as at St. Joseph, and at the month of the Big Nemaha;. 
See Fig. 4. 

rig. 1. 


F BW NEMAHA. 


• Some of the Bottom PrairUa of the MiMonri ore, nt least, tbirtj miUa long, 
Md from ten to twenty brond, as tba Huppan-Kuly of Nicollet, above the month dt 
the Sioui River, mid the Wacondn, in l^nrrol connty. And Iheae are probnbly only 
fragments of one which wm once contiDUom from the former to fho month of tin 
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This Formation, like the last, is made up of Sands, Clays and 
Vegetable Mould, variously interstratified, as in Fig. 4. 

The Sand in the upper part is fine and yellowish brown, like 
that of the Missouri sand-bars, but the lower beds are more purely 
silicious. 

The days are usually dark, bluish brown and marly, with more 
or less sand and humus intermingled. 

The ffumtiSj or Vegetable Mould,* has a brownish black color; 
when wet, it is somewhat plastic, and slightly tenacious; when dry, 
brittle, breaks into angular fraginents, and can be easily reduced to 
ML impalpable powder. 

It has evidently been formed, by the growth and decay of plants, 
where it is found. Sec. 5 represents the thickness and super-posi- 
tion of these strata in the bottom prairie, below St. Joseph ; and 
Sec. 6, the same Formation, on the Mississippi, near Marion City. 

These sections show a greater proportion of clay in this Forma- 
tion on the Missouri than on the Mississippi. This greater abun- 
dance is doubtless derived from the denuded Cretaceous clays, high 
up the former river. 

I have proposed the term " Bottom Prairie'' for this Formation, 
as these beautiful Savannas are usually designated by that title. 

Range and Thickness, — The Bottom Prairie is, so far as my 
observations have extended, limited to the valleys of our two great 
rivers, and is about half as extensive as the Alluvial Bottom on the 
same streams. 

This estimate will give us about 1,000,000 acres of these vastly 
rich Savannas, all prepared by Nature for the plow. Their agri- 
cultural capacities are scarcely inferior to any in the world, as is 
abundantly demonstrated by the mineral contents of the strata and 
the products of the numerous flourishing farms located upon it. I 
have observed not more than thirty-five feet of this formation. 

Organic Remains ,o( this Formation are very numerous* and 
well preserved. All the moUusks of Catalogue I., found in the 
Bluff, excepting Selicina occulta, and perhaps one or two others, 
have been detected in it. Numerous species of trees, shrubs and 


* This substance difTers from peat in haying no vegetable fibers, or partially 
decomposed plants. It is identical with the *' Vegetable Mouldy or Humus" of Liebig*i 
AgricuUnral Chemistry, and Golman's European Agriculture; the ^^ VegetabU 
Mould" of Johnston*8 Leotores on Agriculture, and the '* Humus*' of Rogers' Soien- 
tito Agriculture. 
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vines have been collected from it, but they have not yet been 
examined. 

The Bcenery of the Alluvial Bottoms and the Bottom Prairie is 
well represented in Sec. 2, and Plate XU. The timber shows the 
former, and the Prairie the latter. 

F, e— BLUTF, OB LOESS. 

The Geological position of this Formation in the series of Mis- 
souri rocks is easily determined. That it is newer than the Drift, is 
satisfactorily proved by the fact, that it rests upon the latter Form- 
ation, when both are present and undisturbed. 

This is obvious wherever both of these deposits are exposed ia 
the bluffs of the Missouri. 

Section 7, taken at St. Joseph, shows their relative position; 
figure 4, also, shows the Drift underlying the Bluff, and at the same 
time, the Bottom Prairie resting upon it. Sections 11, 14 and 15, 
show this Formation occupying the same intermediate position. 
It caps nearly all the bluffs of the Missouri and Mississippi within our 
State, forming the very highest deposits skirting their valleys. Thus, 
while the Bottom Prairie occupies a higher geological horizon, the 
Bluff is usuallv several hundred feet above it in the topographical. 

This Formation, when well developed, usually presents a fine, 
pulverulent, obsoletely stratified mass of light grayish buff, siliciouB 
and slightly indurated marl. Its color is usually variegated with 
deeper brown stains of oxide of iron. Section 7, taken at the 
Bluff above St. Joseph, exhibits an exposure of it 140 feet thick, 
presenting its usual characteristic features. 

When but sparingly developed, it generally becomes more argil- 
laceous and assumes a deeper brown or red color ; as on the railroad 
south of Palmyra, where it is a dark brick red, tinged with purple. 
In some places the ferruginous and calcareous matter increases, and 
We find concretions of marl and iron-stone, either disseminated through 
the mass or arranged in horizontal belts, as in Section 7. At 
other places it has more arenaceous matter, and is much more de- 
cidedly stratified, as at a point one mile above Wellington, and in 
the bluff at St. Joseph. 

These are the only places seen where the stratification assumed the 
irregular appearance so often presented by sand-bars. It is barely 
possible that this stratified sand is a portion of Altered l>nft\ but 
the beds between it and the Drift, having the usual appearance of 
the bluff, militates against such a supposition. 
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The Bluff Formation is often penetrated bj numerous tubes or 
cylinders, about the size or thickness of pipe stems, some larger and 
others smaller; They are composed of clay, carbonate of lime and 
oxide of iron, being argillo-calcareous oxide of iron, or calcareoua 
clay-ironstone. But it is not so easy to say how ihey were formed. 
Several facts may aid us in determining this matter. These tubes 
penetrate the formation in all directions, and are most abundant near 
the surface ; though Bome extend to the depth of twenty feet. The 
space for some half*inch around each tube, more or less, accord- 
ing to its size, is of a much lighter color ; as if the coloring mat- 
ter (oxide of iron) had been extracted. 

The same appearances were observed around the green and dry 
roots of the white oak (Quercus alba), which had penetrated the 
same formation. Qualitative analyses proved these same roots 
to contain a large portion of oxide of iron. And besides, oak- 
wood always contains a large portion of that metal and manganese. 
An analysis of its ashes by Saussure, gave 2.25 per cent, of the 
oxides of those metals; while the analysis of "oak-wood mould," 
or the decayed wood, by the same chemist, gave 14 per cent, of the 
same oxides. 

It is thus made manifest that oak-wood contaioB iron, which 
must have been absorbed through the roots from the earth. This 
fact readily explains the loss of the iron from the marl around the 
roots, and around the tubes, provided they were once oak-roots. 
But the question naturally arises, how these roots became tubular. 
But they were seen in the various stages of decay, and the woody 
fibers of some had disappeared and left the* bark, in the form of a 
tube, still retaining its organic structure, though strongly impregnated 
irith the oxide of iron and aluminum and carbonate of lime. 

It may, also, be objected that oak-roots do not penetrate to the 
depth of twenty feet, where these tubes appear nimierous ; as repre> 
Bented in Section 8, taken in the city of Lexington, where a 
street or passage had been cut through this deposit, and in Fig. 5, 
which gives a good view of these tubes and holes in this Bluff, and 
at many other points in the State. 

But it must be remembered that this Bluff Formation is very 
light and mellow ; that it is filled with the food suited to nourish the 
iron vigor of the sturdy oak, and that this tree sends its roots deeper 
ii^to the sustaining soil than any other of our forests. This fact 
enables it to stand before the blasts, which hurl other trees from 
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theit foundations, and makes it, everywliore, an emblem of strength. 
It is, alao, sostained by the concurrent testimony of past agee. 


tl NTMBER 4. or SECTION 8, 


Virgil incorporates the idea in Georgica, Lib. II., li. 291, is 
these beantifol lines; — 


Bryden tbns translates : • 


And, besides, green roots, both of the white oak (Qu^cua a^) 
and the poke-weed (Phytolacca decandra), were found seventeen feet 
below the surface, in the perpendicular cut at section 8. 

These facts have led to the conclusion, that these tubes of cal- 
careous clay-ironstone are the decayed roots of oalta and other plants. 
Small holes, also, without any tubes of different material, penetrate 
this formation in great numbers, and are probably caused by similar 
agencies. 

These phenomena have been thus minutely investigated, not 
merely as interesting scienti&c facts, but, alao, as one of the most 
useful agricultural features of this preeminently valuable formation ; 
for upon it, and sustained by its absolutely inexhauBtible fertilis- 
ing resources, rest the very best farms of the Mississippi and Mis- 
souri valleys. These tubes and holes, also, constitute the moit tho~ 
rough syttem of drainage imaginable. 


72 OEOLOaiCAL SUBVET. 

The marlites of the Bluff at St. Joseph, Section 7, yield,* by 
the analysis of Dr. Litton, from 100 parts — 

Insoluble in hydrochloric acid, •••;.. 35.08 

Oxides of alamina and iron, ....... 5.22 

Carbonate of lime, 68.88 

Carbonate of magnesia, 0.77 

99.40 

A specimen of this deposit, possessing its usual characters, col- 
lected at Hannibal, Section 7 of the schedule, gave, by two analyses 
of Dr. Litton, the following results : — 

In one hundred parts, dried at 212° F., there were of — 

1 2 

Silica, 76.98 77.02 

Alamina and peroxide of iron, .... 11.54 12.10 

Lime 8.87 8.25 

Magnesia, 1.68 1.68 

Carbonic acid, not determined, 2.88 

Water, 2.01 2.48 

96.17 99.26 

Brick, made from this formation, at the above locality, gave — 

Silica, 79.52 

Alamina and peroxide of iron, . . • . . ' 12.80 

Lime, 8.46 

Magnesia, 1<95 

Carbonic acid, . 1<11 

98.88 

A specimen from the Big Mound, St. Louis, gave — 

Silica, 76.19 

Alamina and peroxide of iron, 16.88 

Lime 2.50 

Magnesia, 0.73 

Carbonic acid and water, . . . ' 2.68 

98.98 

According to BischoflF's Chemical Geology, the Loess of the 
Rhine, supposed by some to be identical with our Bluff, gives the 
following results from five analyses: — 
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lit 


Silioicacid, 

Alumina, 

Peroxide of iron, 

Lime 

Magnesia, 

Potash, 

Soda, 

Carbonate of lime 

Carbonate of magnesia, 
Loss by ignition, 


68.07 
9.97 
4.26 
0.02 
0.04 
0.11 
0.84 

20.16 
4.21 
1.87 


2d. 


79.63 
13.46 
4.81 
0.02 
0.06 
1.06 
1.14 


3d. 


78.61 
16.26 


0.91 
3.31 


1.89 


4th. 


62.43 
7.51 
6.14 


0.21 
1.76 

11.63 
8.02 
2.81 


6th. 


81.04 
9.76 
6.67 


0.27 
2.27 


The first specimen was obtained on the road from Oberdollendorff 
to Heisterbach, and the fourth on the road from Bonn to Ippendorf. 
The Loess of Pitten, in Lower Austria, contains 30.68 per cent, 
carbonate of lime, and 12.33 carbonate of magnesia, according to 
Hauer. 

According to Krocker's analyses of the Loess, from seven places 
on the left bank of the Rhine, between Magnesia and Worms, the 
quantity of carbonate of lime varies from 12.03 to 36.00 per cent., 
and carbonate of magnesia from a trace to 3.02 per cent.f 

These analyses show a striking coincidence in the composition of 
these widely-separated Formations. 

Range and Thiekneas. — So far as my own observations extend, 
this formation caps all the bluffs of the Missouri, from Council Bluffs 
to its mouth, and those of the Mississippi, from the mouth of the 
Des Moines to that of the Ohio, and forms the upper stratum be- 
neath the soil of all the high-lands, both timber and prairie, of all 
the counties North of the Osage and Missouri, and also St. Louis, 
and the other Mississippi counties on the south. 

According to Mr. Meek, its western or north-western limit is 
probAly a few miles below Fort Pierre ; Lyell traces a similar 
formation up the Ohio and further down the Mississippi ; Dr. Owen 
mentions its existence on the Wabash River ; and Dr. G. G. Shu- 
mard saw a similar deposit on Red River.^ 

The identity of the deposits at Council Bluffs, at St. Joseph, at 


* This analysis was made after ignition and the extraction of the carbonates. 
f For these interesting ohemioal facts, I am indebted to Dr. Litton. 
I Capt. Maroy's Report on Bed River of Louisiana, p. 182. 
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Lexington, at Boonville, and at St. LouIb, is placed beyond alldoubt^ 
by the following facts : — 

let. They occupy the same Geological position. 

2d. They have the same topographical position on the tops of 
the bluflFs. 

3d. They present the same Lithological and Chemical characters. 

4th. Nearly all the fossils (see Catalogue L) are found at all 
those places. 

5th. These localities are connected by an unbroken continuity of 
the same deposit. 

Its greatest development in this State is in the counties on the 
Missouri, from the Iowa line to Boonville ; but thence to St. Louis 
it is not so thick; In some places it is two hundred feet thick. At 
St. Joseph, it is one hundred and forty ; at Boonville, one hundred ; 
and at St. Louis, in St. George's quarry, and the Big Mound, it is 
about fifty feet; while its greatest thickness observed in Marion 
county was only thirty. . 

Organic Remains, — The fossils of the Bluff Formation are very 
numerous and interesting. Those I have had time to identify are 
mentioned in Catalogue I. of Appendix B. I have collected from 
it, of the Mammalia, two teeth of the JElephaa primigenius, the jaw- 
bone of the Castor fiber Americana, the molar of a Ruminant, and 
the Incisor of a RoderU ; of the MoUusca, seventeen species of the 
genus Helix, eight Limnea, eight Physa, three Pupa, four Plot- 
norbis, six Succinea, and one each of the genera Valvata, Amnicola^ 
Helicina and Cyclas, besides some others not determined. These 
lacustrine, fiuviatiU, amphibious and land species, indicate a deposit 
formed in a fresh-water lake, surrounded by land and fed by rivers. 
These facts carry back the mind to a time when a large portion of 
this great valley was covered by a vast lake, into which, from the 
surrounding land, flowed various rivers and smaller streams. We 
see the waters peopled with numerous Mollusks ; the industrious 
beaver building his habitation, the nimble squirrel, the fleet deer, the 
sedate elephant and huge mastodon, lords of the soil. There must 
have been land to sustain the elephant and mastodon and Helices ; 
fresh water and land for the beaver ; and fresh water for the Cyclas 
and Limneas. 

I have proposed the title Bluff Formation for this deposit, as it 
forms a large portion of, and gives the peculiar characters to, the 
bluffs so conspicuous and unique in the scenery about Council Bluffs 
and other portions of the Missouri valley, and as it forms the tops 
of the bluffs wherever it is developed.. 
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Plate I. is a view of these bluffs below the month of the Platte, 
as they appear from the Iowa side ; and Plate II. gives the appear- 
ance of the bluffs of the same formation, just above St. Joseph. 

Loess, the name of a similar formation on the Rhine, has been 
given to this by some geologists. But this would imply that these 
imo formations are identical, when they may or may not be, so far 
as any proof has been given. It is true they are both fresh-water 
deposits, both have recent shells of the same genera, and in litholo- 
gical and chemical characters, they are somewhat similar. But there 
tare other deposits, whose Fauna, and lithological and chemical pro- 
perties, are quite as similar to the Bluff, and some of them more so, 
Hmd yet they are more recent. 

There is just as much evidence of the identity of the Loess and 
the Bottom Prairie, as there is of the Loess and the Bluff ; and still 
we know the Bluff was formed long before the Bottom Prairie, and 
under a very different condition of this part of the continent. It 
may, also, be stated, that there is just as much evidence of the identity 
of the Bluff and the Bottom Prairie, as of the Bluff and Loess, 
and yet the Bluff and Bottom Prairie are not identical. The 
fbasilB of all three Formations only prove they belong to the Quater- 
nary System, or were formed since some of the present Fauna came 
into being. 

There is, indeed, but little probability that two such vast fresh- 
water lakes existed at the same time on the two continents, with the 
ocean rolling between. 

But it would seem impossible to identify Formations so recent on 
separate continents, whose recent Faunas are so widely different ; as 
the deposits on these continents, though cotemporaneous, would of 
necessity present Faunas very distinct. Hence, if we make fossils 
oar only guide in identifying them, it will be impossible to distin- 
guish deposits formed since the present genera of animals and plants 
oame into existence, and we should be compelled to omit all distinc- 
tions between formations of the recent period, and to make all of 
our recent deposits identical with each other, and with all belonging 
to the same system in Europe and Asia ; and this would deprive us 
of distinctions recognized in Scientific, and almost indispensable in 
Economical Geology. I have been thus minute in my examinations 
of the Bluff, the Bottom Prairie, and the Alluvial Formations, both 
on account of their vast importance to our agricultural interests, and 
the comparatively little attention geologists have given to them. 

The scenery presented by the Bluff Formation is at once unique 
and beautiful, and gives character to nearly all the best landscapes 
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on the LoTfer Missouri. Plates I. and II. give views characteristic of 
the scenery where this Formation is well developed. 

F. d— DRIFT. 

This Formation lies directly beneath the Bluff, as seen at St, 
Joseph, Sec. 7 ; near Hannibal, Sec. 15 ; at the mouth of the Des 
Moines, Sec. 14; above Weston, Sec. 11; and in many other places 
in Northern Missouri. It rests upon the various members of the 
Palaeozoic series, as they successively come to the surface of that 
system. At the mouth of the Platte, and thence along the Missouri 
to Miami, it rests upon the Coal Measures ; at Hannibal, Sec. 15, 
upon the Encrinital Limestone ; at the Railroad, two miles west of 
Hannibal, on the Vermicular Sandstone and Shales, Plate III. ; at 
Salt River, on the Trenton Limestone ; and in the south of Cooper, 
on the Devonian and Silurian Limestones. 

In this Formation there appears to be three distinct deposits : — 

1st. What might be called an Altered Drift frequently appears 
in the banks of the Missouri river, as at the mouth of the Kan- 
sas, Sec. 4, No. 8, and in the Bottom Prairie below Bruns- 
wick, and at Waconda Prairie, Sec. 2, No. 4. These strata of sand 
and pebbles appear to be the finer materials of the Drift, removed 
and rearranged by aqueous agencies subsequent to the Drift period 
and prior to the formation of the Bluff. The pebbles are from all 
the varieties of rocks found in the true Drift, but are comparatively 
small. 

2d. The Boulder Formation, as it was left distributed by those 
powerful and widely-extended agencies, which formed that deposit 
of the Northern Hemisphere. It is a heterogeneous stratum of sand, 
gravel and boulders, all water-worn fragments of the older rocks. 
The larger part are from the Igneous and Metamorphic rocks, in 
place at the North, and the remainder from the Palaeozoic strata, 
upon which they rest. The Metamorphic and Igneous rocks must 
have come from the northern localities of those strata, the nearest 
of which, according to Dr. Owen's Report, is on the St. Peter's 
river, about 300 miles north of St. Joseph. But the Palaeozoic frag- 
ments are usually from localities near where they rest, as shown by 
the fossils they contain, and are as completely rounded* as those 
from the more distant points. 
! The largest boulders observed in Missouri are five or six feet in 


* This subject was particularly investigated, as it has an important bearing upon 
the theories respeoting the agencies which produced the Drift 
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diameter ; they are Granite and Metamorphic Sandstone. These, 
though large for this latitude, sink into insignificance when compared 
with those huge rounded masses so abundant in the North-Eastern 
States, and particularly along the coast of Maine.'*' 

8d. The Pipe Olay'\ lies directly below the Boulder deposit, 
wherever it has been observed ; and boulders are more or less dis- 
persed through the upper part of it, as seen in the railroad cut, one 
mile south of Palmyra. This deposit is abundant in Marion, Boone 
and Cooper counties, and has been seen in Moniteau, Howard and 
Monroe. Its thickness varies from one to six feet. This clay may 
possibly belong to an older Formation. It is not fossiliferous. 

Range and Thickness. — Drift abounds in all parts of the State 
north of the Missouri, and exists in small quantities as far south 
16 the Osage and Meramec. Its thickness is very variable, from one 
to forty-five feet. Its development is greater, the boulders larger, 
and those of a foreign origin more numerous, towards the North. 
At the mouth of the Platte its thickness is twenty feet ; at Welling- 
ton, two feet; and two miles West of Hannibal, forty-five feet; see 
Plate III., which gives a view of the Drift blufis so conspicuous at 
that place; also, a small outlier of the same deposit in the Alluvial 
Bottom. 

In places, the sand of the Drift is sufficiently sharp and pure for 
the best of mortars and cements ; the pebbles make the most ap- 
proved materials for roads and walks ; and the clay is a superior ar- 
ticle for all the uses to which such clays are adapted. 

Organic Memains. — I have seen no fossils in this deposit, 
save a few logs in the Altered Drift of the Missouri. These are 
still sound, and burn quite well when dry, as we proved by build- 
ing our camp fires with them on several occasions* The species to 
which they belong are not yet determined. 

There are* other deposits, particularly in the middle and south- 
em parts of this State, which are not genuine Drift, and yet they 

* Granite boulders often occur, on the islands of Penobscot Bay, thirty-five and 
forty feet in diameter. 

f A specimen from Mr. White's land, in Town. 58, B. 7 W., Sec. 10, in Marion 
•onnty, gave, by Br. Litton's analysis, in 100 parts : — 

Silica, • 68.01 

Alumina, nearly pure, 28.24 

Lime, ............a tatMse. 

Watdr, : . 8.62 

V9.81 
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bear a greater resemblance to that than any other Formation, and 
occupy precisely the same stratigraphical position. 

Beneath the Alluvium of the bottoms we often find deposits of 
pebbles similar to the genuine or altered Drift of the Missouri, but all 
the materials came from the neighboring rocks, and appear like the 
beds of ancient streams. 

On the high-lands there are, in the same position, numerous beds 
of angular fragments of the adjacent rocks, somewhat worn, and in- 
discriminately commingled with sands and clays. 

Whether these deposits were formed by the same agencies which 
produced the Drift, or by a part of them only, or by other caiises, 
has scarcely been determined. Our future examinations may throw 
some light upon this subject. But as we advance in our investiga- 
tion of the lower strata, those formed in the more distant cycles of 
the Geological History of our State, we may expect to find pheno- 
mena still more inexplicable, as they were produced by agencies 
which have, perhaps, long since ceased to exist. 

The Pebbles and Gravel of this Formation have a great econo- 
mical value for roads and streets ; while the Clay is well adapted to 
the manufacture of first quality of brick and pottery. No better mate- 
rials exist for making a beautiful and durable brick than a proper 
mixture of this clay and the fine sharp sands of this Formation. 

SYSTEM IIL — CARBONIFEROUS. 

Both divisions of the Carboniferous rocks are well developed in 
Missouri. 

l8T.— COAL MEASURES, OR UPPER CARBONIFEROUS. 
2i>. — MOUMTAIN, OR CARBONIFEROUS LIUSSTONE— LOWER CARBONIFEROUS. 

F. e— COAL MEASURED 

So far as the coal strata of Missouri have come under my ob- 
servation, they appear to be separated into three divisions, by two 
very important sandstones. These divisions have, for convenience, 
been called the Upper^ Middle and Lower Coal Series, The Up- 
per Coal Series^ so far as it has been observed, comprises, where 
best developed, the following strata: -^ 

No. 1. — 10 feet df hard, bluish gray, ferruginous, sub-crjstaUine, silicious lime- 
stone in regular beds, interstratified with browo clay. This is the highest 
rock of the Coal Measures seen on the Missouri, and is exposed in the 
tQp of the Bluffs, baok of Fort Leavenworth, and furnishes the beauU- 


I 

* 


No. 

3. 

No. 

4. 

No. 

6. 

No. 

6. 
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fal bailding stone at that Btation. The upper quarries near the graye- 
yard, back of Parkyille, are in this rock. It is, also, exposed in the 
bluffs, two miles above Weston, near Mr. Elliford's resilience, and at 
Dallas and Elizabethtown. The most abundant fossils are FusuUna eyUn- 
driea, Producttts ooitatut^ P* aeqmcottalus^ and Orthia umbraculum. 
No. 2. — 3 feet of jellow and blue shale, which decomposes on exposure, and forms 
a plastic clay. It crops out under No. 1, at the localities given for that 
rock. No fossils were seen in it. • 

- 3 feet of bituminous shale. It underlies the last stratum at the localities 
mentioned. We observed no organic remains in it. 

• 3 feet of coarse, grayish white crystalline limestone. It burns into an 
excellent lime, and is much used for that purpose at Parkville. Its 
common fossils are Terebratula stiblUita and Producius eostattu, 

' 15 feet of bituminous and blue shale, which is usually covered by debris, 
as at Weston and Leavenworth. 

- 20 feet of fine blue, buff and gray silicious cherty, limestone, interstratified 

with a few thin laminae of shale. This rock crops out at the water's 
edge at Bellevue and the mouth of the Platte, and some 200 feet above the 
water at iDallas, King's Hill, below St. Joseph, Weston and Parkville. 
At the last place, the upper strata are very hard, silicious, even-bed- 
ded, and interstratified with brown clay. The more silicious strata 
make a most excellent fire-rock. It furnishes the famous building 
stone of that town. It usually forms a conspicuous bench near the 
top of the bluff, in this part of the Missouri valley. Fusulina cyUn- 
drica, 8piri/er Meutebaehanus^ S. HneatuSj S. plano-eonvexttf Products* 
WahashensiSf P. cottaluSf P, aequicostattts, Chonetes granulifera, and 
Terebratula subtUiia, are the most abundant fossils. 

No. 7. — 12 feet of bituminous and blue shale. It underlies the last rock at the 
above-named localities, and, in places, contains a thin stratum of coal.* 

No. 8. — 7 feet of red, yellow and gray friable sandstone ; at the mouth of the 
Big Nemaha. No fossils were observed. 

No. 9. — 4 feet of dark buff and ferruginous gray argillaceous limestone, as seen 
at Parkville^ Weston, Fort Leavenworth, King's Hill, Fort Kearney, 
and at the mouth of the Little Nemaha. But few fossils were seen; 
among them wore Fusulina cylindrical Orthis umbraculum, Producius Wtk- 
bashensis, P. cotiatua, P. iemireiiculatua and Terebratula mbiilUa, 

Mo. 10. — 20 feet of purple, green and blue shales. These beautiful strata are ex- 
posed in the bluffs of Nebraska, opposite to Bethlehem; at Fort Kearney ; 
in the bluff ten miles below that station, opposite Sonora; at the mouth 
of the Little Nemaha ; at Dallas, Weston and Parkville. The purple 
beds are an excellent fire-proof paint for out-side work. 

No. 11. — 5 feet of dark gray, coarse calcareous sandstone. 

No. 12. — 16 feet of bluo calcareous and bituminous shales in thick beds, with a 
conchoidal fracture. It sometimes contains thin seams of coal and 
Terebratula ntblilitaf Orthis umbraculum, and Spirifer KentuckentU. 


* This stratum of shale often presents the appearance of a hard, imparo cannel-coal; as in the blnflb 
•f Little Tarkeo, fbnr miles abore Dallas, where it has been opened for coaL It burns freely, and some 
have mistaken it for eaanel-coal. It has a Tery fine texture, is susceptible of a beautiful polish, and, 
when wrought, it very much resembles jet It will aoswer very well for some ornaments usoally nud« 
ef that mineral. 
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A specimen from the bluff below Weston gave, by analysis, in 
100 parts — 

Silica, 28.47 

Alumina and peroxide of iron, . . . ' • . . . 17.96 

Carbonate of lime, 46,52 

Carbonate of magnesia, * . . . 2.91 

Water, 8.04 

It may make a good hydraulic cement. 

No. 13. — 6 feet of soft shaly sandstone, of a brown color. It crops oat aboTt 
Weston. 

No. 14. — 18 feet of fine-grained, light gray, cherty limestone, containinf^ numerous 
small cavities filled with oxide of iron ; some beds are very white and 
pure. This rock crops out at the top of the bluff aboye Wayne City, 
and forms a prominent bench in the bluffs below Weston, and for 
some two miles above. The quarries in the bluff just below that town 
are in these strata. It is the lowest rock exposed in King's Hill, and 
forms a bench at Whitehead's Ferry, some 100 feet above the water. 
Fossils are very abundant in this limestone ; Ftisulina cylindrical Tert- 
bratula subtilita (very abundant), Orthit umbntculum, Sjnr\fer Kentueh- 
ensis, Productus punctatuSf and P, costatut were obtained. 

A specimen from Weston gave, by analysis, in 100 parts — 

Insoluble in hydrochloric acid, . 2.82 

Alumina and peroxide of iron, . . ' 4.08 

Carbonate of lime, 87.86 

Carbonate of magnesia, 4.82 


99.53 


Another specimen from Bondtown gave, in 100 parts — 


Insoluble in nitric acid, 
Alumina and peroxide of iron. 
Carbonate of lime, 
Carbonate of magnesia, 
Water, 


8.24 

1.46 

98.10 

a trace. 

1.88 


99.18 


The purest portions make excellent lime. 

No. 15. — 17 feet of bituminous and blue shale. This is exposed at Weston,. below 
the last rock described, where it is a blaish shale ; but four miles north, 
on Bear Creek, near Mr. N. W. Asbury*s residence, it contains a bod 
of coal six inches thick, some bituminous shale and several thin strata 
of marlite. 

No. 16. — 3 feet dark buff, ferruginous limestone. In the bluffs, at Weston, and 
Parkville, and Wayne City. 
20 feet of blue shaVes, which are exposed at Weston and Wayne City. 
10 feet of fine blue and coarse gray limestone, which, on exposure, breakf 
into small angular fragments. It was observed at Parkville and Wayn« 
City, where it contains Fugulina cylindrica, Productut coitatut, Terebratula 
iubtiliia and CampophyUum torquium. 


No. 17. 
No. 18. 
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No, 19. — 24 feet of blae oalcareons shale, in thiok beds, with a oonohoidal fracture. 
It contains many impressions of plants, like the leaves of the Iris — at 
Wayne City and Liberty Landing — probably hydraulic. 

No. 20. — 8 feet of argillaceous shaly limestone — Wayne City and Parkville. 

No. 21. — 8 feet of thin-bedded ripple-marked sandstone — Weston. 

No. 22. — 4 feet of bituminoos and blue shales. This bed was obserred at the mouth 
of Weeping Water, Elizabethtown, Weston and Fort Leavenworth. 

No. 28. — 20 feet of hard, ftne-grained, bluish gray and buff, somewhat ferruginous 
limestone, in regular strata, which are often much curved, as in the 
bluff at Eickapoo village. This limestone forms the perpendicular walls 
that rise ftrom the water, both above and below the landing at Fort 
Leavenworth, and the lower terrace at Dallas, Weston and Kansas. It 
abounds in fossils : FustUina eylindrica, Spirifer Kentuckerms, S, Imeatut^ S. 
hemiplieatuSf 8. Meiuebaekanutf Productus costatus, P. puneiattu^ P. aequi- 
coatattu, P. yebraseensis, Allorisma termtnalis, A. reffulariSf Orthia umbra" 
eukim, Bellerophan hiulciUf ChaeteUt mUUporaceus and Tertbrattda tubtUUa. 

A specimen of this limestone from Kickapoo gave, in 100 parts — 

Insoluble id nitric acid, 6.27 

Alumina and peroxide of iron, 2.67 

Carbonate of lime, 90.48 

Water, . 0.74 

99.06 
It is generally sufficiently pure to make a good lime; but the iron is 
sometimes so abundant as to give it a dark color. 

No. 24. — 6 feet of bituminous shale. This rock is exposed at Fort Leavenworth, 
beneath No. 28, just below the landing ; at Weston, below the Steam 
Mill ; and at a little higher level, at Kansas and at Liberty and Owen's 
Landings. 

No. 26. — 2 feet of hard, compact dark blue limestone. It contains ^uulina eyUn- 
driea, and many Fuooidal impressions. It crops out near the water at 
Weston, Parkville and Kansas, and at a higher level, near Liberty and 
Owen's Landings. 

A specimen from Liberty Landing gave^ in 100 parts — 

Insoluble in nitric acid, 8.26 

Alumina and peroxide of iron^ 1.92 

Carbonate of lime 91.94 

Carbonate of magnesia, 1.06 

Water, 1.60 

99.76 
No. 26. — 8 feet of blue and purple shales. 

No. 27. — 1 foot of bituminous shale. 

These beds* of the Upper Goal Series are exposed in the bluffs 

■■ ■ ■ ■ ■ M I ■ ■ ■■ - II ■ ^ t 

* These rocks have been, by Temeuil and other geologists, referred to lh« 
Lower Carboniferous age, but there can be no question that they belong to the Goal 
Measures, and are above the principal ooal-beds in this State. 

P 
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of the MissoTiri from Bellevue to Lexington. It will be observed 
that No. 6 is but little above the common water level at Bellevne 
and the mouth of the Platte, while at Weston, Parkville and Kansas, 
it is about 250 feet above the surface of the river. The fall of the 
Missouri river, has been estimated at one foot per mile. If this be 
correct, the rise of the strata above the water from Bellevue to 
Kansas, is about equal to the fall of the stream, the distance being 
260 miles. There are, however, many undulations of the strata be- 
tween the two points ; though none are of sufficient magnitude to 
bring many of the lower strata above the water. There are several 
places between the mouths of the Platte and the Kansas, where 
nearly all the strata of the Upper Coal Series are exposed ; as' at 
Parkville, Fort Leavenworth, Weston, Elizabethtown and Dallas. 
Section 11 gives the strata as developed at Weston. 

Thin strata of coal were observed in the bituminous shales of 
Nos. 7, 15, 24 and 27. In No. 7 it was noticed five miles below the 
mouth of the Platte, at the Big Nemaha and on the Little Tarkio, 
four miles above its mouth. Four miles north of Weston on Bear 
Creek, the coal was six inches thick in No. 15 ; and below that city, 
a thin stratum was seen in No. 24; but no bed of sufficient thickness 
to pay for working, was discovered in the bluffs of the Missouri, 
until we reached Sibley. It should not be understood, however, that 
there is no coal until we reach Sibley, but, that none was observed 
in the bluffs. We know there are beds beneath the water level ; 
and that those beds do crop out in many places, as the strata rise to 
the surface, on the east and south, and perhaps in some places on 
the west of the river. It may also be observed that several fossils 
range through nearly all the limestones of this series. The Fusu- 
Una cylindrica was found in Nos. 1, '6, 9, 14, 18, 23 and 25 ; Tere- 
bratula Bvhtilita^ in Nos. 4, 6, 9, 12, 14 and 18; Productus costaUiSy 
in Nos. 1, 4, 6, 14, 18 and 23; and Spirifer MeusebachanuSy in 
Nos. 6, 9, 14 and 23 ; Productus punctatu9y P. aequicostatuSy P. 
WabashensiSy Orthis umhraculum and Chonetes granulifera are also 
found in nearly all the limestones. 

The Middle Coal Series, on the Missouri, is made up of the fol- 
lowing strata:— 

No. 28. — 5 feet of fine calcareons, bluisli gpray, .ripple-marked sandstone in thin 
strata. This rock crops out near the mediom water level at Weston, 
Leayenworth and Kansas. 

Ho. 29. — 80 feet of blue silico-argillaceons shale with some yegetable impressions. 
These beds are well exposed in the base of the bluff at Owen's Landing, 
where their curious struoture proves a deposition in shoal water, or that 
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they were alternately sabmerged and exposed above the waters in which 
they were formed. Many of its strata were exposed and sun-cracked 
while soft, and afterwards sabmerged until those cracks were filled 
with the same material, and other beds formed above them. These 
•shales, also, show that they were very rapidly deposited in turbid 
waters ; for, after the beds were cracked and again submerged, the fis- 
sures were filled with sediment before the mass was sufficiently saturated 
with water to expand and close the cracks. Thus we have preserved, 
in the rock itself, the history of its formation — that away back in the 
middle ages of the geological cycles, this shale was formed in turbid 
waters, so shoal that they were frequently exposed above its surface, 
and as often submerged and increased by new strata. 

No. 80. — 8 feet of bituminous sandy shale. This bed is exposed at Lexington and 

three milei below Sibley. 

No. 81. — 8 feet of purple and blue shale, green clay and Septaria.*^ This stratum 
may be seen at the steam mill above Lexington ana above Wellington. 

No. 82. — } foot of bituminous coal, containing large concretions of Septaria of 
silicioud and argillaceous matter, traversed by veins of iron pyrites, 
is exposed at Wellington and Lexington, and above the former place it is 
one foot thick. 

No. 88. — 6 feet of blue clay and marlite, charged with fossils : Fusulina cylindrical 
TerebrattUa subtilita, Orthia umbraculunif and Chonetes gramUifera^ are 
most abundant, at Wellington and Lexington. 

No. 84. — 10 feet of indurated brownish sandstone in thick beds, with white par- 
ticles of pure silex disseminated through it. It is a good building stone, 
and has been used for grindstones. Large angular blocks of this rook 
are lying under the bluff aboye the landing at Lexington. 

No. 86. — 6 feet of purple,, blue and green shales and clays. 

No. 86. — 4 feet of buff and gray ferruginous magnesian limestone; the upper part 
is shaly and full of /Wti/tna, Chonetety Froducti and Crinoidea; but 
the lower is hard, compact and silicious, and contains huge lenticular 
. masses of Chaetetes mUleporaeew, This limestone can be identified at 
all places, and is the best guide in this part of the coal series. It forms 
the lowest bench a little above the water at Sibley and Poston's Land- 
ing, is eighty or ninety feet above the river at Lexington, and about 
forty above the Lexington coal-bed. At Poston's Landing and Sibley 
huge lenticular masses of the characteristic coral (Chaetetes] are strewn 
along the bank of the river. Seams in the rock are often filled with 
beautiful specimens of carbonate of iron, and sometimes the coralline 
portions contain masses of oxide of iron. 

Two analyses of the more compact beds of this rock, gave — 


* AoalyBes of two spedmens of the Septaria of thlf Btratnm, gave— 

Forthelst Forthead* 

Em. Insoluble in nitric add, 8.45 17.24 

Alamina and peroxide of iron, 1.87 6.26 

Carbonate of lime, 87.70 76.82 

OtfhcnatoofmagneaiAandloM, 2.72 1.60 

. 100.74 100.00 

F 2 
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Besidaum insoluble in hydrochloric acid, 
Alumina and peroxide of iron, 
Carbonate of lime, .... 
Carbonate of magnesia, . 
Water, ...... 


1. 

8.11 

9.01 

60.18 

26.68 

0.29 


2. 

8.04 

9.00 

61.18 

25.70 


99.12 98.92 

The composition indicates good hydraulic properties. It makes an ex- 
cellent building stone, when free from corals. 
ITo. 87. — 10 feet of bluish green clay. 

No. 88. — 8 feet of bluish gray calcareous sandstone, sometimes passing into a cal- 
careous shale ; as at Lexington. 
No. 89. — 12 feet of blue, green and yellow shales. # 

No. 40. — 8 feet of buff ferruginous shaly hydraulic limestone, which giTes, 1^ 
analyses — 

Bes. insoluble in nitric acid, 8.56 

Alumina and peroxide of iron, 4.47 

Carbonate of lime,' 82.86 

Carbonate of xnagnesia, . . . . . . . -8.90 

99.77 
No. 41. — 4 feet of hard, gray semi-crystalline limestone. This rook is a yery pure 
limestone, giring 98.56 per cent, of carbonate of lime, will bum to an 
excellent quicklime, and is much used for building at Lexington. It 
contains Chaetetes mUUporaeeua and Fuuulina cyUndrica, 
No. 42.-7 feet blue and black shales and dark brown limestone. Irregularly inter- 
stratified. It is exposed in. the bluffs at Lexington, about tweWe feet 
aboye the principal coal-bed at that place. 

The limestone gives, by analysis, in 100 parts -^ 

Insoluble in hydrochloric acid, 7.26 

Alumina and peroxide of iron, 1.77 

Carbonate of lime, 90.12 

99.16 
Its fossils are OrthU umbraculum, ChoneUs variolata, C. mesolobaf Tare- 
bratula tuhtUUa^ and ProducUu costatue. 
No. 48. — 4 feet of bituminous shale. 

No. 44. — 6 feet of hard blue and gray compact limestone, in irregular beds, which 
are intersected by numerous fissures and yeins of light and dark brown 
calcareous spar, and carbonate of iron. TerebrtUula subtUitay Spirifer 
lineaitu, Fu9ulina cylindrica, and many other shells are found in it 

It gave by analysis, in 100 parts — * 

SUica, '. 16.81 

Alipnina and peroxide of iron, 4.01 

Carbonate of lime . . . 69.77 

Carbonate of magnesia, . 8.94 

99.08 
No. 46. — 2 feet of bituminous shale, filled with light gray globular concretions of 
argiUo-caloareouB and siliolons matter. This stratum readily breaks 
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into very regular blocks, wfaioh are exiensiyely used \kj th« miners for 
Bapporting the cap-rock in the coal-mines. 

No. 46. — 2 feet of bitominons coal of excellent quality. This is the bed worked at 
Wellington, Lexington, near Doyer Landing, and at yarious points be- 
tween those localities. Its thickness is somewhat yariable. 

No. 47. — 2 feet of bitwniAous shale, and blue and yellow clay. This may be seen 
at all places under the coal*bed, No. 46. 

No. 48. — 6 feet of hard, compact, hlmtAk gray limestone, with cavities, containing 
silioo-argillaeeons matter, stained with iron. It often passes into a 
marlite, and contains FuguUna cylindnea. 

One hundred parts dried at 100^ C, gave -r- 

. Silica, . . . . . . • . . . . 4.02 

Alumina and peroxide of iron, . 8.02 

Carbonate of lime, 87.78 

Carbonate of magBMia, 1-87 

Water, • 2.99 

99.68 

No. 49. — 8 feet of blue and yellowish* argillaxjeous shaly sandstone. 

No. 60. — 16 feet of purple and blue shales, interstratified. These beds are in the 
bluff, both aboye and below the Leyee at Lexington. Some portions of 
the purple beds would make a good paint for outside work. 

No. 61. — 6 feet of bituminous shale. 

No. 62. — } foot of coal. 

No. 68. — 6 feet of blue and yellowish shales, interstratified. 

No. 64. — 4 feet of hard, blue, compact limestone. The upper and lower parts are 
argillaceous. It probably forms the low bench, three miles below Lex- 
ington, and contains Alloritma terminaliSf A', regvlarUt Froductus coetcUuSf 
Spvr\fer Meutebachantu and Belleropkon hiuletit. 

No. 66. — 1 foot of clay. 

No. 66. — 6 feet of buif-gray and ferruginous limestone and day interstratified. 

No. 67. — 12 feet of bluish gray shale, with ferruginous sandy lamineo intercalated. 

No. 68. — } of a foot of coal. 

No. 69. — 4 feet of shale and ferruginous, sandy laminao, interstratified. 

• 

Besides the three permanent beds of coal in this series, thin beds 
of that mineral are frequently found in the yarious strata of bitu- 
minous shale. . Fossils are not so abundant as in the Upper Coal 
Series. 

The Fumlina cylindrica was found in five of the limestones and 
shales of this series ; Chaetetes milleporacetHj in three ; while Tere' 
hratula mbtilita^ Productus costatuSy Ohonetes granulifera, and 
seyeral other shells, have a range quite as extensive. 

The rocks of this series are exposed in the bluffs of the Missouri, 
from the mouth of the Kansas to Glasgow. The best section of them 
was obtained at Lexington, as shown in Section 12. 

These strata extend southward from Lexington into Henr^ 
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county, and north to the valleys of Grand, Nodaway and Chariton 
Riyers. 

The Lower Coal Series is made up of — 

No. 60. — 76 feet of soft, brown, heavy-bedded, irregolarlj stratified micaceoiu 
sandstone, often passing, towards the base, into a more compact, gray 
variety. It contains many ferruginous concretions in the middle and 
upper portions ; while the lower strata abound in vegetable remains. 
Several species of Calamites, SigiUaria and Lepidodendron, together with 
• many water-worn fragments of wood, were observed. This sandstone 
occurs in Marion, Boone, Howard, Cooper, Lafayette, Henry, Bates and 
St. Louis counties. It appears in the bluffs of the Missouri at Dover 
■ Landing, at Glasgow, and below the mouth of the La Mine. When ex- 
posed to atmospheric agencies, it readily decomposes and forms a bed of 
loose sterile sand. 

No. 61. — 3 feet of sandy shale. This bed is not persistent. 

No. 62. — 1 foot of coal, which often abounds in silico-argillaceous concretions, 
filled with Leda arata, Ooniatiies planorb\fonniSt and otheif new species. 
These concretions are abundant above Dover Landing, and in the coal 
mines, south of Boonville, 

No. 68. — 4 feet of bitumiuous and sandy shale, which often runs out. 

No. 64. — 6 feet of coal. This bed is variable in thickness and quality. At the 
mouth of the La Mine it is six feet thick, but contains some sulphuret 
of iron ; on (he Hinkston, it is only three feet thick, but of an ezceUent 
quality ; while in St. Louis county, its thickness is much less. In some 
places it thins out entirely, and is replaced by shale, as in the bluff 
near Mr. Haas', above Boonville. 

No. 65. — 1 foot of argillaceous and •sandy shale. 

No. 66. — 8 feet of fine compoct hard blue and gray hydraulic limestone* It is fre- 
quently inters tratified with clay, and variegated with blue and gray 
spots. The beds are generally divided into irregular blocks by seama 
filled with calcareous spar. They are often made up of detached 
masses lying in regular order in the clay. The fossils are abundant, 
and often most perfectly replaced by calcareous spar, Chaetetet miUepo' 
raceuSf Ckonetes mesolobOf Produetui splendma, Spiri/er lineatuSf S Meuae-' 
hachanru, Fiuulina et/lindrica, Terehratula subtilita, and several unde- 
Bcribed species were observed. The first four of these fossils have been 
found associated in no other rock of a similar character, and this lime- 
stone may, consequently, be easily identified and made a sure guide in 
exploring this part of the Goal Measures. 

4 

Dr. Litton has analyzed specimens of this rock from two locali- 

tieSy the first from Cooper and the second from Boone county^ with 

the following results : — 

1. 2. 

Bes., insoluble in hydrochloric acid, . . -. 5.04 81.40 

Alumina and peroxide of iron, . . . . . 2.19 8.42 

Carbonate of lime 89.96 64.46 

Carbonate of magnesia, 2.29 

99,48 99,27 
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It was tested in Cooper county, and found to possess good hy- 
draulic qualities. Other experiments are necessary before we can 
decide with, absolute certainty upon the value of this and several 
other limestones for hydraulic cements. We expect to give all that 
indicate such properties, a thorough trial. 

No. 67. ^— 6 feet of bituminous and blue ehales. Near Mr. Wilson's coal- bed, in 
Boone county, this shale is so thoroughly impregnated with sulphate of 
alumina that a few dry days will cover the surface with a thick crust of 
the white salt It is probably produced by the oxidation of sulphuret 
of iron, and the union of the sulphuric acid thus formed with the alumina 
of the shales. 

No. 68. — 1 } feet of coal. This bed is worked in Boone, Cooper and Hovard counties. 

No. 69. — 7 feet of dark shales and fire clay. 

No. 70. — i foot of coal. This bed is not constant 

No. 71. — 7 feet of bituminous or blue shalea. 

No. 72. — 1 foot of coal. 

No. 78. — 4 feet of bituminoas shale. 

No. 74. — 8 feet of coal. This coal is good, and is worked in Cooper and Boone counties. 

No. 76. — 2^ feet of shales and fire clay. This bed is widely extended through the 
State and gives every indication of a good article for fire-brick. Experi- 
ment alone can prove whether the bricks made from it at all localities 
will be of the first quality. Those made from it in St Louis county, 
have a high reputation. 

The beds of the Lower Coal Series are well developed in Cooper 
county, between the mouth of the La Mine and Boonville, as shown 
in Section 13, Nos. 1-16, and on the Hinkston, in Boone, as shown 
in Fig. 1. 

They are also met with in Marion, Monroe, Pike, Clark, 
Lewis, Shelby, Audrain, Callaway, St. Charles, St. Louis, Howard, 
Saline, Henry, St. Clair, Bates and Jasper ; and they underlie the 
upper coal rocks in nearly all the counties north-west of these. 
The strata of this series are very irregular in their thickness and 
lithological characters. The coal-beds can not be identified or dis- 
tinguished except by their position relative to the hydraulic lime- 
rtone, No. 66, which is the only sure guide in exploring this part of 
the Coal Measures. The coal-beds, Nos. 62 and 64, appear to be 
wanting in many places. They are found, as represented in Sec. 13, 
Nos. 1 — 9, in Howard's bluff at the mouth of the La Mine. The 
coal in St. Louis county comes from one or more of the lower beds; 
as the upper beds, with the exception of a thin stratum, seem to be 
wanting there. At a point near Sharpsburg, in Marion county, all 
the strata below No. 60, are wanting, as that sandstone rests directly 
upon the £ncrinital Limestone. 
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Organic Remains. — Fossils are not so numerous in this Lower 
Series as in the beds above ; they appear to become more and more 
abnndant as we ascend from the lowest to the highest. • It may be 
observed, however, that the Fusulina* cylindrica, Terebratula «*J- 
tilitay and Spirifer MeusehachanuSy whioh have been found in all 
parts of the Middle and Upper Series, continue down into these 
lower beds. 

So far as our observations extend, in Missouri, the Fusulina cy- 
Kndricay Spirifer MeusebachamiSj S. planoeonvexa^ S. hemiplicatay 
S. KentiLckenaiSy Productvs splendenSj P, aequicostatuSj P. NebroB- 
cen$is, P. coHatuBj P. Wabashensis^ Terebratula mbtilita{f) Chh 
netes mesoloba^ Cparva, (7. Smithij Myalina suhquadrata^ AUarisma 
regularis, A. tenninalisj Leda arata, Pleurotomaria sphaerulatay 
Campophyllum torquium^ and Ohaetetea milleporaceuSj are confined 
to, and very characteristic of, the Goal Measures. Many fossils are 
common to the Goal Measures and the Garboniferous Limestone, as 
Productus punctattts, P. eordj P. muricatuSy P. 9emireticulatu9y 
Spirifer Uneatus and Orthis umbraculum. 

The Organic Remains of the Goal Measures, so far as identified, 
are in Gatalogue II., of Appendix B. 

Range and Thickness. — From the Section given above, it may 
be seen that — 

The Upper Coal Series are, .... about 800 feet thick. 
The Middle Coal Series are, .... about 200 « « 
The Lower Coal Series are, .... about 150 <' << 

Making the whole thickness on the Missouri riyer, 650 feet 

But Mr. Hawn makes the total thickness of the Goal Measures 
on the line of the Hannibal and St. Joseph Railroad, 739 feet. 
(See his Section, p. 135, Part II.) 

It is probable we shall find the coal strata much thicker in some 
parts of the State. 

The extent of the Coal Measures of the State, has already been 
indicated while mentioning the range of the different series. Per- 
haps we may get a more definite idea of the area covered by these 


* Some haye supposed the Ftuulina cylindriea marks a yerj definite horiion in 
the Carboniferous System of this country as well as in that of Russia ; but the fact, 
that we haye found it in thirteen strata, ranging from the yery highest in the Coal 
Measures down to near the base of the Lower Series, proyes it useless for Identifying 
any particular bed or part of the Upper Carboniferous rocks. 
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rocks, if a line be drawn from the north-east comer of Marion 
connty to the middle of the western boundary of Jasper; as that 
would run near the line between the upper Carboniferous rocks on 
the north-west, and the older strata on the south-east. It is said, 
this line is near that boundary ; for the older rocks come to the sur- 
fece in many places on the north-western side of this line: as in the 
valleys of the Mississippi and Salt River, and of the Missouri, a« 
high up as Miami, in Saline county; while the coal strata are known 
to cover large areas in St. Louis, St. Charles, Callaway, Montgomery, 
Audrain and Ralls counties, on the south-east of it. It is safe to 
estimate the area covered by Coal Measures in the State equal to all 
on the north-west of the boundary indicated above, which will give 
26,887 square miles of coal-beds. This estimate is below the truth, 
for there are more square miles occupied by coal-rock to the south- 
east of the line, than there are to the north-west, where those rocks 
are wanting. For we ourselves, have either seen coal, or have heard, 
from good authority, of its existence, in nearly every county* of the 
aread.signseted. 

There are, also, in this State, many very remarkable and im- 
portant deposits of coal and shales, which are referred to the regu- 
lar Coal Measures with some degree of hesitation, as we have as 
yet found no positive evidence of their true geological position. 
These formations are made up of beds of cannel and common bitumi- 
nous coal (the same bed often containing both varieties), and a few 
unimportant strata of shales. These coal strata vary in thickness 
from one to thirty-six feet ; f while the accompanying shales are very 


* The strata of the Upper Coal Series, exposed in the blaffs of the Missouri, 
between Bluff Citj and Wayne City, haye generally been considered Lower Car- 
hcniftrout; but their lithological characters, their stratigraphical position, and, 
above all, their organic remains, do, beyond all doubt, prove them to be members of 
the Coal Measures. The strata under consideration are limestones, sandstones, shales, 
clays and coals, which haye all the characteristics pertaining to the genuine Coal Mea- 
sures ; they oTorlie the rocks at Lexington, which all geologists have placed in that 
Formation ; and all the fossils, known to be characteristic of the Coal Measures in 
this State, and indeed all the fossils found in the well-marked coal-rocks of the State, 
with one or two unimportant exceptions, are known to exist, in still greater abun- 
dance, in these beds. Nor have we found any of the Lower Carboniferous fossils 
in them, which have not been observed in rocks admitted by all to belong to the 
Coal Measures. If these facts do not prove these beds, members of the Coal Mea- 
sures, it would be difficult to say what would. 

f arhe famous bed in Callaway, near Cote Sans Dessein, is said to be over eighty 
feet thick, but we speak of the beds which have eome under our observation. 
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thin. These abnormal deposits are found in ravines and cavities of 
denudation, in the rocks of all ages, from the Archimedea Limestone 
down to the Calcifeioue Sandrock. 

Staples' Goal-bed, in Cooper, is in a ravine in the Archimedes 
Limestone ; Stephens' Coal-bed, in Cooper, ia in a ravme in the En- 
crinital Limestone ; Robertson's Coal-bed, in Monitean, is in a ravine 
in the Encrinital Limestone ; Drafton's Coal-bed, in Cooper, is in a 
ravine in the Chemung Group ; Farley's Coal-bed, in Cooper, is in a 
cavity in the Saccharoidal Sandstone. Some others have been seen 
in lower beds of this formation. For a more detailed notice of these 
beds, see the reports of Cooper and Moniteau. 

All the cannel-coal observed in the State, belongs to these irre- 
gular deposits. Thej, also, contain bituminous coal of the very 
best quality, and varieties of various shades between the two. V^hen 
one variety rests upon the other, the transition is usually very abrupt, 
a mere line separating them ; but the change is sometimes gradual. 
These beds exist in Cooper, Moniteau, Cole and Callaway. They 
are usually limited in extent. * 

The surface of the Coal Measures have, in many parts of the 
State, been denuded, doubtless, by the agencies which produced the 
Drift ; as in may places the Drift is mostly made up of rounded 
fragments of the harder members of the Coal Meaaurea. 

The following section from Boone county shows the denuded sur- 
face of the coal strata, dipping to the south, and the Quaternary 
deposits resting nouconformably upon them. 


OS THE niKBSTON, iDOVB THB U&XICO ROAD. 

The Scenery produced by the Coal Measures b somewhat pecu- 
liar, as seen in the lower parts of the bluffs of the Missouri, be- 
tween Miami and Iowa line. The bluffs usually ascend from the 
water in gentle declivities, covered with soil and debris, which is in- 
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temipted by the out-crops of the more durable limestones, that pre- 
sent continuous low terraces with precipitous mural faces, rising above 
each other like steps. 

Minerals, — But little iron ore, usually so abundant in the Coal 
Measures, has been seen in the State. Some clay-ironstone, car- 
bonate and the oxides have been found, but n(|jie of any practical 
value. The sulphurets of lead and zinc have been observed in 
several of the limestones. These ores were, also, observed by Mr. 
Meek and myself in the coal-beds of Cooper and Moniteau counties. 
For further particulars respecting this singular fact, see reports on 
Cooper and Moniteau. 


MOUNTAIN, OR CARBONIFEROUS LIMESTONE. 

There are four very important and well characterized divisions 
of this Group — 

V. /— FERBUGINOUS SANDSTONB. F. jF~8T. LOTUS LIMESTONE. 

F. A— ABGHIMEDES LIAIBSTONE. V. i — BNCRIMITAL LIMESTONE^ 


F./— l^BRRUGINOUS SANDSTONE, 

Is quite variable in its lithological characters. In some places 
it is very white and Saccharoidal ; in others, fine impure particles 
are disseminated through the mass, and the color becomes a dirty 
brown ; and in a few localities, as near Fulton, Callaway county, it is 
a coarse conglomerate. But generally, where well developed, it is a 
coarse-grained, heavy-bedded, friable sandstone, colored with various 
shades of brown, red and purple ; as it appears in the bluffs near 
Salt-Creek Sulphur Springs, some two miles west of Oseola, in 
Town. 38, R. 26, Sec. 27 ; or clouded with yellow and red, as on 
Turkey Creek, in Cedar county. (See Plate V.) The upper part is 
more regularly stratified and finer grained, contains more argillo- 
calcareous matter, and has a lighter brown, yellowish gray or cream 
color. It is very soft when quarried, and may then be easily dressed 
for building purposes; but exposure renders it much harder and 
more durable. These upper beds are very abundant in St. Clair 
county, west of Oseola, and are exposed in Newton, near Judge 
Ritchie's, who uses them very extensively in fencing his prairie-farm. 
These beds, when nearly white, are often called Cotton Bock, 
from their resemblance to that variety of the magnesian limestone. 


92 GEOLOGICAL SURVEY. 

The lower beds are thick, and often present the regular stratifi- 
cation of sands deposited in running water. 

The face of the mural bluff at the Salt-Creek Sulphur Springs 
has been weather-worn, until the softer parts have been so removed 
as to present a most beautifully furrowed and honey-combed appear- 
ance. A 

This sandstone contains large quantities of Oxides of Iron, Brown 
and Bed Hematites, which in many places form extensive beds of ex- 
cellent Ore. In Cooper county, in the N. E. quarter of Sec. 8, Town. 
48, B. 19, this Sandstone, in the bluffs of the Black- Water, contains a 
good bed of Ore, three feet thick."" The same bed again shows itself 
in several places in Sec. 33, Town. 48, R. 19, and in various other 
places in the county. It was also observed in large masses on Grand 
River, in Henry county ; in Sec. 28, Town. 39, R. 24, in St. Clair . 
county ; and in Bates and Hickory ; in short, wherever this Forma- 
tion appears. Iron is more or less abundant. But this Ore will be 
more particularly noticed in the Special Reports of the counties. 

The stratigraphical position of this, sandstone is between the 
Lower Coal Series and the St. Louis Limestone. Below the mouth 
of the La Mine, in the bluff near Mr. Howard's, the Lower Coal 
Series is seen resting directly upon it and the Archimedes Lime- 
stone underlying it. (See Sec. 13.) Its position is shown in Sec. 14, 
at the mouth of the Des Moines ; it also rests upon the St. Louis 
Limestone, near the Cheltenham Sulphur Spring, in St. Louis 
county. 

Thus it will appear that this sandstone occupies the place of the 
Mill-stone Grrit of the English Greologists ; and in some localities, as 
in Callaway county, its lithological characters resemble those of that 
Formation. 

Thickness and Range. — Its thickness is as variable as its litho- 
logical characters, ranging from five to two hundred feet. In the 
northern counties it is quite thin and purely silicious, while in the 
central it is thick, ferruginous and argillaceous. This formation has 
a wide range through the State, and, as a matter of course, is very 
abundant along the line above mentioned as separating the Coal 
Measures from the Carboniferous Limestone. It is seen at intervals 


* The following is a section of the bluff at that place : — 

No. 1.— 12 feet of reddkh Bandy BlufL 

No. 2. — 6 ** ofcoarse reddish brown Fermglnoiii Sandstone. 

No. 8. — 3 " of Iron ore — Hematite. 

No. 4.'~>10 " of FerraginooB Sandstone. 

No. 6.— M " of Encrinltal Limestone. 
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from the mouth of the Des Moines, along the hluffa of the Mississippi 
to La Grange, and thence through Marion, Monroe, Boone, Howard, 
Cooper, Pettis, Henry, St. Clair, Cedar and Jasper, to the Indian 
Territory. It again appears in St. Louis county, and on the Mis- 
sissippi below. (See Dr. Shumard's section.) The large quantity of 
iron in this Formation, both as a coloring material and in thick beds 
of valuable ore, has induced me to give it the provisional name, 
FerruginouB Sandstone. It doubtless occupies the position of the 
Mill-Scone Grit of the English Greologists, the Conglomerates of 
Ohio and Tennessee, and the '^Conglomerates and Ferruginous 
Grits" of Iowa (Owen); but I have not yet felt at liberty to give it 
either of those names, and thereby decide the question of identity. 
We need more definite information respecting the exact position of 
those Formations. 

The Scenert/ produced by this Formation, when well developed, 
ifl wild and grand, beautiful and unique ; it produces the wild, rugged, 
mural, castellated, and gaudy-colored bluffs on the Osage and. its 
tributaries, in St. Clair; Cedar, Polk and Hickory counties. Plate 
. V. presents a very characteristic view of this Sandstone on the 
Pomme de Terre, in Polk county, where the road from Bolivar to 
Buffalo crosses that stream. This bluff is beautifully variegated with 
the brilliant yellows, reds and purples, so common in this rock. 

As a general rule, the Ferruginous Sandstone is too friable to 
make a good building stone. But the upper, fine-grained, impure, 
light-colored beds, are very valuable where great strength is not 
required. It occurs in regular beds of convenient thickness ; is 
easily quarried and dressed; becomes harder and more dur&bie by 
exposure ; withstands the action of fire quite well ; is very abundant 
in some neighborhoods where other rocks cannot be obtained ; and 
is much used for foundations, chimneys, walls, and all ordinary pur- 
poses, in St. Clair, Jasper, Newton and other coimties. It is also 
used for fencing prairie. Judge Ritchie, of Newton, has employed it 
extensively for this purpose; and, according to his experience, fences 
made from it, are at once durable and economical, and in other 
respects inferior to none in use. 

In many places this sandstone renders ^he soil too light and 
sandy ; but where the soil is naturally too clayey, a portion of it 
improves the quality. 

J^. g-^SS, LOmS LDiESTONB. 

This important Formation is made up of beds of hard, crystalline,, 
gray and bluish gray cherty limestone, interstratified with thin layers 
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of argillaceous shale. Some of the strata are impure silico-magnesian 
limestone, with a dull earthy fracture, as in St. George's quarry, St. 
Louis ; others are silico-argillaceous and compact, with a conchoidal 
fracture and drab or yellowish gray color, as on the river bank 
east of the Arsenal quarry ; and others still at the same locality, 
are silicious. Many of the strata have a peculiar jointed structure, 
resembling the sutures of the cranium. 

The silico-magnesian strata present every appearance of hy- 
draulic properties, while the calcareous and silico-calcareous beds 
make excellent building materials, and are surpassed by none but 
the primary slates for flags and curbstones ; the silicious are also 
much used for macadamizing. Many of the pure calcareous strata* 
make lime of the very best quality, as would some of the silicious, 
if burned with care ; otherwise the silica might cause it to melt in 
the kiln. This excellent limestone is very extensively quarried and 
used for all ordinary purposes in and about St. Louis. Some of its 
beds appear like a good lithographic stone ; but practical tests have 
proved it defective, f 

Its stratigraphical position is between the Ferruginous Sand-, 
stone and the Archimedes Limestone, as seen near the Des Moines, 
Sec. 14 ; and near the 1st Tunnel on the Pacific Railroad, south- 
west of Kirkwood. (See Dr. Shumard's section along that road.) 

A more detailed account of this formation may be found in Dr. 
Shumard's Report on St. Louis county ; he has had better oppor- 
tunities of observing it. 

Range and Thickness. — I have seen but two localities of this 
Formation out of St. Louis county — one in Marion, and the other in 
Clark. In both places it was imperfectly represented by a few thin 
beds, resting upon the Archimedes Limestone, having the Palaechi- 
nus multiporay together with a few other fossils. I have the Litha- 
strotion Canadense from Lewis county, but did not see the locality. 

The St. Louis Limestone is about 250 feet thick. 

* Analysis by Dr. Litton, gaye— 

Infolnble residno, . . .* . . . . OiSO 

OarboQsta of llma^ .......... 99AO 

Alnmiiu^ ........... a tnoe. 

99.00 

f Dr. Litton's analysis of it gires — 

Insolablo residue, ......... L12 

Alvmina, ........ a trace. 

Owbonate of llnMy ......... 97.99 

Water, 0-21 

99Jtt 
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Organic Remains. — The fossils are given in Catalogue III. 
The most characteristic are Palaechinvs multipora^ Lithostrotion 
OanadensBy JSehinocrintcs Nerei^ Poteriocrinus longidactyluSy and 
Atrypa lingulata. 

V. A— ARCHIMEDES LIMEST9NB. 

This member of the Carboniferous System is usually made up of 
hard gray, bluish and brownish gray, and drab crystalline and com- 
pact limestones, interstratified with blue shales. The beds of shale 
are thicker at the top, and decrease downwards until they are scarcely 
perceptible at the bottom ; while the converse is true of the lime- 
stone. See Sec. 14 of the rocks on the Des Moines river and near 
Keokuk. 

In some places this formation is made up of thin strata of 
bftwnish drat^ impure silico-argillaceous limestone ; as they appear 
at Miami and below the mouth of the La Mine (see Sec. 13), on the 
Missouri, and in many places in Marion county. 

The shales are sometimes much indurated, and do not readily 
decompose on exposure ; but they usually disintegrate and form soft 
clays. They contain numerous corals, of which the Archimedipora 
Archimedes is very abundant and gives name to the Formation. 
There are also some ten or fifteen undetermined species of the genera 
Fenestella^ ZaphrentiSj Chaetetes^ etc. These corals often constitute 
almost all of the entire mass of the argillo-calcareous beds. 

This Formation in the South-West presents characters quite dif- 
ferent from those seen in other parts of the State. 

I obtained the following Section on Shoal Creek, one mile above 
Grand Falls : — 

No. 1. — 105 feet of white, bluish white and bnff, compact, thick-bedded chert, in 
regular layers, interstratified with irregular beds of brown, impure, 
ferruginous, porous varieties of the same rock, which yery much re- 
sembles the Wool-Rock of the miners. 

No. 2. — 15 feet of blue and gray, crystalline and cherty heayy-bedded limestone, 
separated by thin laminse of blue and brown shale. ' 

In a bluff, one half mile below the Falls, the following strata 
were seen : — 

No. 1. — 40 feet slope, covered with soil and loose chert. 

No. 2. — 45 feet of whitish gray and brown, crystalline and thick-bedded cherty 
limestone, containing large yarieties of Orthis umbraeulum and PrO'- 
dueltu punetattUf P. senUretieuUUtu, Sjnrifer ctuptdatua f and S, tnorof- 
tatutf 

No. 8. — 80 feet slope. 

No. 4. — 70 feet chert, like No. 1 of the last Section, and is a part of the same bed. 
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The water at the falls runs over beds of this chert ; which also 
form the bluffs above and below the mill, on both sides of the 
stream. Lead has been found in it, in many places in this region. 
This chert resembles that of the magnesian limestones more than 
what is usually found in the Carboniferous Series. 

The well-known oolite found at Ste. Genevieve, called Ste. 
Genevieve Marble, belongs to the Archimedes Limestone; it is 
a very superior building stone, at once economical, durable and 
beautiful. 

Organic Memaina. — The limestone strata abound in very large 
varieties of Orthis umhraculumy and PrbductuB punctatuB ; but the 
most characteristic fossils are Spirifer incrasBotui^* S. %p%no9u%j 
Productu% eleganSy Pentremites florealis and P. pyriformU, 

The other fossils are in Catalogue IV. • 

MinercU Contents. — There are many nodules of chert and sili- 
cious geodes disseminated through these beds. These geodes are 
filled with a great variety of crystals of calcareous spar, quartz, lead, 
zinc and copper. I have observed the following varieties : — 

1st. Geodes whose drusy cavities are set with crystals of nail- 
head spar. 

2d. Geodes whose drusy cavities are set with crystals of dog's- 
tooth spar. 

3d. Geodes set with crystals of rhombic spar. 

4th. Geodes set with crystals of calcareous spar, bespangled with 
small crystals of galena. 

5th. Geodes set with crystals of calcareous spar, bespangled with 
small crystals of iron pyrites. 

6th. Geodes set with crystals of calcareous spar, bespangled 
with small crystals of iron pyrites. 

7th. Geodes set with prismatic crystals of quartz. 

8th. Geodes set with silicious crystals, bespangled with crystals 

of galena. 

9th. Geodes whose drusy cavities of prismatic quartz are bespan- 
gled with crystals of iron pyrites. 

10th. Geodes lined with mammillated chalcedony. 

11th. Geodes lined with coatings of red and milky agate. 

Several ores have been found in this Formation. Sulphurets of 
copper and iron, the oxides of iron and cobalt, in small portions ; 


* This variety is found in no other Formation in this State, and la the most 
abundant characteristic foBsil in the absence of the Arckmed^ora, 
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while the sulphurets of lead and zinc, and the silicate of zinc, exist 
in great abundance in the South-Westem Mines, which are in this 
rock. At Scott's Mine, in Cooper county, large beds of heavy spar 
were found in it. 

Bangs and ThicknesB. — This Formation extends from the 
north-eastern part of the State to the south-west, in an irregular zone, 
skirting the eastern border of the Ferruginous Sandstone, through 
Clark, Lewis, Marion, Monroe, Howard, Cooper, Pettis, St. Clair, 
Jasper, Newton, McDonald, Barry, Lawrence and Green counties ; 
and in several other counties to the east of this range, where the 
Upper Carboniferous rocks are exposed ; and in St. Louis and Ste. 
Genevieve counties. The Limestones are, in general, most excellent 
building materials. 

Its thickness varies from fifty to two hundred feet. See Dr. 
Shumard's Sections on the Mississippi, and Sec. 14, at the mouth of 
the Des Moines, and the Schedule of Sections for Marion county. 

Its Stratigraphtcal poHtion is between the St. Louis and Encri- 
nital Limestones, as seen in Sec. 14 and in the Section of the Pacific 
Railroad, in Dr. Shumard's Report. 

F.<— SNCKINPTAL LIMXSTONZ. 

This is at once the most extensive and best characterized of the 
divisions of the Carboniferous Limestone. It is made up of brown, 
buff, gray and white, coarse crystalline heavy-bedded limestones. 
The darker-colored impure varieties prevail near the base, while the 
lighter and more purely calcareous strata abound in the upper part. 
It everywhere contains globular, ovoid and lenticular masses of 
chert, dissemin&ted or arranged in beds parallel to the lines of stra- 
tification. These masses of chert are more abundant in the upper 
divisions. 

The beds of this Formation are frequently intersected by joints 
resembling the sutures of the cranium, which I have ventured to 
call BtUure-jainU.* The remains of Corals and MoUusks are very 
abundant; some of the strata are made up, almost entirely, of their 
exuviae, especially of the joints and plates of Orinoideans. The 
lower beds are more impure, darker colored, and contain fewer fossils 
than other portions. 

Many caves have been observed in these limestones ; several in 

* The necessitj for a term to designate these joints wiUioat the usual eiroumlo- 
eution, seems to justify this use of the word. 
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Boone coanty were explored ; one for the distance of some two 
miles. They abound in beautiful stalactites and stalagmites. Some . 
have streams running along their beds, and constitute a natural sych. 
tern of drainage for a considerable extent of country. " Stnk-hoU8y* 
funnel-shaped depressions, are common, in all places , where this 
Formation is well developed, and form the natural channels by which ^ 
much of the surface water reaches the caverns below« Small streams 
sometimes enter them and again appear at the mouth of the cavern.. 
These " Sink-holes " frequently become ponds by the closing up of 
the passages, to the caverns below, with days impervious to water.. 
There are several such. in the western part of Boone county. 

Mineral Contents. — Its mineral contents are varied and import^ 
ant. Flint and calcareous spar are found in all parts of it. Heavy > 
spar and quartz abound, in some localities; as at Scott's Mine, in 
Cooper, and in the mines of the South- West ;* while various ores of 
lead and zinc are found in large quantities at the latter, and lead 
at. the former locality. Copper and cobalt were also observed in the 
South- Western Miaes. 

Aneient Diggings, — There are several ancient diggings in this 
Formation, which have excited the curiosity of many ; while some 
have spent no small amount of labor, exploring them, with the vain 
hope of finding valuable or^s. 

All seem to admit, that no set of men would make such extensive 
excavations, unless some valuable mineral rewarded their labors* 
Some think they were made by the early Spanish or French explo- 
rers; while others are equally confident they are the work of the. 
Indians. The latter are, doubtless, correct; as we could find no. 
mark of ai^y instrument of iron or steel, upon, in or about these 
^^ diggings/' save those made by late adventurers. 

We made careful examinations of several of these ^' ancient dig- 
gings;" one of the, most important is. in Town. 34, R, 22, Sec. 84, 
S. J, N. W. i. 

After spending some time at this locality we were convinced that 
these ^' diggings'! were made by the Indians, in search of Flint — . 
the niost valuable mineral in an economical point of view, known to 
them. A more detailed account of these diggings may be found in 
Chap. III., Notes on the South- West. 


* The shaft at Scott's Mine and many of those of the South-West, seem to pass 
down into the upper beds of the Encrinital Limestone. 


GEOLOaT OF MISSOURI. 99 

Range and Thickness. — The thickness of this Formation is 
quite variable ; on the Osage it is about 200 feet ; on the Missis- 
sippi, above Hannibal, 175 ; and on the Hinkston, in Boone county^ 
about 400 or 500. 

Stratigraphical Position, — Its position is below the Archimedes 
Limestone, as in Sections 14 and 29, and above the Chouteau Lime-, 
stone, as in Sections 15, 17 and 19, and numerous others in the 
Schedule of sections for Marion county. 

This Formation extends from Marion county to Green, forming 
an irregular zone on the east of the Archimedes Limestone. It is 
also exposed in Callaway, and in some of the eastern counties south 
of the Missouri. 

The Organic Remains of the Encrinital Limestone are very 
numerous, and many of the species very abundant. Entire strata 
a^e sometimes made up almost exclusively of fragments of crinoidaL 
columns, with a few other fossils interspersed. But the most of the, 
fossils are changed to an opaque whitish calcareous spar, so crystal- 
line as to break easily in the direction of the cleavage-joint, making 
it very difficult to obtain perfect specimens of many species. 

There are eight divisions of this limestone in Missouri, each quite 
well marked by its fossils. 

1st. At the top, we generally find some eight or ten feet of 
chert in regular strata, or in lenticular masses more or less regularly 
arranged, having the interstices between the masses and strata filled 
with red ferruginous clay. (See Sec. 15, No. 3.) These beds are 
often exposed in Marion county, as at Palmyra ; and in the south- 
western counties they are much thicker. 

2d; Below the chert we usua^lly find beds of coarse gray and 
white, crystalline, thin-bedded cherty and crinoidal limestones. The 
most abundant fossils are Spirifer striatus, Prodttctus jmnctatus^ 
Orthis Michelinij Pentremite$ melo and Terebratula Roissyi. 

These beds abound in Benton, St. Clair, Cedar, Polk and Green 
counties, Sec. 19, No. 1. 

3d. The middle portions of the Encrinital Limestone are made 
up of thick-bedded, gray and buff and brown, crystaUine, crinoidal 
cherty limestones, marked with many suture-joints. Its fossils are 
Sfirifer striattuij very large, Orthis Michelinij Terebratula Roissyi^ 
PUUycrinus planus and Chonetes Shumardiana f This part of the 
Formation is conspicuous in the bluffs of the Missouri, both above 
and below Bocheport, in Boone and Howard county ; also, on Salt 
River, in Monroe, where it furnishes an abundance of good building 
g2. 


100 GBOLOGICAL SXTEVEY. 

material. The foundations and columns of the State University, af e 
from these beds, as are those of the beautiful Court House, in Boone 
county.* 

4th. This division is a bed of coarse white crystalline marble, 
some eighteen feet thick. It contains but few fossils ; a large thick 
variety of Spirifer striatus is sometimes observed. It is exposed 
in Marion county, in the bluffs of the Mississippi, between McFarlin's 
branch and the Fabius. 

5th. Brown, buff and gray, earthy or crystalline limestones, 
with some chert and suture-joints. But few fossils have been ob- 
served in it — Spirifer striattis, Orthis MicJieliniy Terebratula lam- 
ellosa and Productu% punctatus. These beds are exposed in the 
castellated bluffs at Lovers' Leap, near Hannibal, Sec. 15, No. 3. 

6th. Brown, earthy crinoidal limestones, which readily decom- 
pose and leave most perfect specimens of Actinocrinus rotundus^ A. 
Ohristyiy A. pyriformis^ A. concinnuSy and A. Missouriensis. On 
North River, in Marion county, these beds are exposed, where 
I first found most beautiful specimens of these new Crinoids. 

7th. In the bluffs at Hannibal, and south of Palmyra, is a stra- 
tum of white crystalline limestone, which makes a most beautiful and. 
durable building stone, and quicklime of the best quality. The 
calaboose, at Hannibal, is built of it. The Spirifer Burlingtonensis 
is the characteristic fossil ; as I have seen it in no other part of this 
Formation, save in the upper beds of the next division, 

8th. The lowest beds of the Encrinital Limestone are thick, hard, 
crystalline, earthy and brown. They contain but few fossils ; a large 
flat variety of Spirifer striatuSj S. BurlingtonensiSy JPentremites 
melo and Pentremites Norwoodi; Terebratula lamelhsa are most 
common. These beds are exposed at Palmyra and Hannibal. 
This division is represented in Sec. 15. The fossils of this Form- 
ation are in Catalogue Y. 

* The oompoBition, aooording to Dr. Litton, is — 

Inflolable reddae^ • . ' . . 0.14 

Alumina and poroxide of iron, ..*..... 0.60 

Carbonate of lime, . . . * . . . ' . 09.01 

99.76 

A Bpeoimen of same rook from Callaway, at Jenkins' lime kiln — 

Bee. Insoluble In add, alumina and perosdde of Iron, ..... 04^1 

Carbonate of lime, .... ..... 08.98 

Carbonate of magneria, atzaee. 

99.44 
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This group presents three Formations, very distinct in lithologi- 
cal characters, though scarcely distinguishable by their organic 
remains. And even the lithological characters of the Chouteau and 
Lithographic Limestones, are sometimes quite similar ; but they are 
separated by the Vermicular Sandstone and Shales, which always 
present well marked characteristic features, and at least one Fucoid 
peculiar to them. 

There appears to be some difference of opinion respecting the 
precise age of these Formations and those of the New York series, 
to which I have referred them. Many of our fossils are, either 
identical with, or very similar to, those of the Chemung of New York. 
Among these are a species of those remarkable forms of the New 
York Reports, called Fucoides caudd-gallit and Filidtes gracilis; 
also, Avieula mbduplicata and Nucula bellatula. 

I have given the three Formations of this group the following 
provisional names: — 

J! i— CHOUTEAU LIMESIONB. 

F, ib— VEBHICULAB 8A1YDST0NE AND SHALES. 

F, 2— UTHOGRAPHIO UMEflTONB. 

F, y—CHOUTBAU LIME8T0NB. 

• 

This Formation, when fully developed, is made up of two quite 
distinct divisions. 

1st. At the top, immediately under the Encrinital Limestone, we 
find some forty or fifty feet of brownish gray, earthy, silico-mag- 
nesian limestone in thick beds, which contain disseminated masses of 
white or limpid calcareous spar. This rock is very uniform in cha- 
racter, and contains but few fossils. Reticulated corals, and Fucoidal 
markings like the Cauda-galli, are most abundant. 

In the quarry it is quite soft, but becomes very hard on exposure, 
and forms a very firm and durable building rock. 

It presents every appearance of a hydraulic limestone ; and gives 
by analysis, in 100 parts — 


* There is some difference of opinion respeoting the System to which this Group 
belongs ; but if we make a dlTision of the Missonri rocks into DeTonian and Carbon- 
iferous, the line of separation^ the most distinctly marked, is between the Encrinital 
and Chontean Limeetonea. 
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Insolable in hydrochlorio acid, 18.90 

Alumina and peroxide of iron, 2.01 

Carbonate of lime, 48.28 

Carbonate of magnesia, 84.98 

99.07 

The specimen analyzed waa from Chouteau Springs, Cooper 
county. 

This rock ranges through the western part of Boone and Moni* 
teau ; and is very common on the La Mine, in Cooper, and in Polk 
and Green counties. 

2d. The upper division passes down into a fine compact blue, or 
drab thin-bedded limestone, whose strata are quite irregular and 
broken. Its fracture is conchoidal, and its structure, somewhat con- 
cretionary. A specimen from Chouteau Springs, gave by analysis, 
in 100 parts — 

Insoluble in hydrochloric acid, 1<61 

Alumina and peroxide of iron, . 0.88 

Carbonate of lime, 96.88 

Water, 0.76 

98.98 

Another specimen from the same locality gave, in 100 parts — 

Insoluble in hydrochloric acid, 1*44 

Alumina and peroxide of iron, 1.68 ' 

Carbonate of lime, 95.51 

Water, 0.47 

99.10 

Some beds are filled with a great profusion of most beautiful 
fossils. In many the organic substance has been replaced by cal- 
careous spar. The most characteristic are Spirifer MarionemiSy 
ProdticttM MurehisonianiLSj Ckonetes omata, Atrypa gregaria^ A. 
occidentalism A, ohBcurapUcata^ Leptaena depressa^ Avicula Cooper^ 
ensiSy MytiluB elongatuSy and several new species of Trilobites. 
(Catalogue VI. gives the fossils so far as determined.) 

These beds are very common on the La Mine, in Cooper, where 
the fossils are very numerous and well preserved. 

Chouteau Limestone has been applied to these rocks, as they are 
well developed at the Chouteau Springs, in Cooper ; where I first 
found large quantities of its new, beautiful, and characteristic fossils. 

In the north-eastern part of the State the Chouteau Limestone 
is represented by a few feet of coarse, earthy, crystalline calcareous 
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rock, like the loirer division of the Encrinital Limestone. There is, 
indeed) in that part of the State, no change of lithological charac- 
ters as you pass from the Encrinital Limestone to this Formation; 
but the change in the organic remains is both sudden and great. 
This remarkable change in organic forms, while the lithological cha- 
racters remain the same, taken in connection with the fact that some 
fifteen feet below, the limestone passes rapidly into a dull, earthy, 
soft calcareous sandstone, while the . fossils are unchanged, is very 
remarkable. 

Range and Thickness. — This Formation is seventy feet thick 
in Cooper (see Sec. 17), and from ten to thirty in Marion. (See Sec. 
15.) It has been observed in Marion, Cooper, Boone, Moniteau, 
Benton, St. Clair, Cedar and Polk counties. 

Its Geological position is between the Encrinital Limestone and 
Vermicular Sandstone and Shales ; as seen in Sees. 15 and 17. 

r. h—YRSaaCVLAB. SAin>ST0NB AKD SHALES. 

The upper part of this Formation is usually a buff, or yellowish 
brown, fine-grained, pulverulent, argillo-calcareous sandstone. It is 
usually perforated in all directions with pores, filled with the same 
materials more highly colored and less indurated. This portion, 
M^hen exposed to atmospheric agencies, often disintegrates, and 
leaves the rock full of winding passages, as if it were worm-eaten. 
In the South- West the harder part is much more silicious and indu- 
rated. The middle portion is a bluish brown and gray silico-calca- 
reous magnesian shale. It has a conchoidal fracture, the peculiar 
markings of the upper part, together with those of a curious unde- 
scribed Fucoid. 

These beds often pass into an impure magnesian limestone, which 
has every external appearance of good hydraulie limestone ; as in 
the south-west of Cooper, and on North River, in Marion. Two 
specimens — 1st frdm the bluffs of the La Mine, near Marston'B 
Bridge, Sec. 17 ; and 2d, from North River, Marion county — gave, 
by analyses, in 100 parts : — ^ 

1. 2. 

Insoluble in hydrochloric acid, . . ... . 10.99 8.47 

Alumina and peroxide of iron, 1.82 2.09 

Carbonate of lime, 60.49 61.02 

Carbonate of magnesia, 25.98 88.68 


98.78 100.21 


> 


This bed sometimes becomes more calcareous and makes a fine 
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clouded marble, when sufficiently indurated to receive a polish, as 
some of the beds passed through in the well of Mr. Winston Walker, 
of Cooper. A specimen from his well gave, by analysis : — 

Insolable in hydroohlorio aoid, 14.02 

Alumina, 2.17 

Cabonate of lime, 58.98 

Carbonate of magnesia, 28.94 

99.06 

Of the insoluble portion 11.89 was silica; and the remainder 
principally alumina. 

The lower part of this Formation is usually a blue, sometimes 
brown, argillaceous Shale or Fire-Glay, in regular thin strata. It 
contains many elliptical, globular and irregular masses of iron 
pyrites, whose surfaces are set with numerous minute cubic crystals; 
their facets are tarnished, and present all the varying colors of 
changeable dove-colored silks. The golden or purple colors of these 
masses have led some to suppose them valuable metaU. Masses of 
white chalcedonic quartz, either globular, botryoidal or semi-crystal- 
line, are disseminated through these shales in the South- West, where 
they have a yellowish brown color, and, on exposure, form a semi- 
plastic clay. These minerals are abundant at Cedar Grap, east of 
Fremont, and in the mounds in the neighborhood of Bolivar. A 
specimen from North River, Marion county, gave : — 

Silica, 78.11 

Alumina and peroxide of iron, 10.66 

Carbonate of lime, 8.70 

Carbonate of magnesia, 6.11 

Water, 1.16 

99.74 

Organic Bemaim. — This Formation contains but few fossils, 
and those are in the upper portions. Spirtfer MarionensiSj Pro- 
ductus MurchUonianus^ Ohonetes ornata, Avicula circvla^ the Fu- 
coids above named, and the cauda-aallij are most numerous. These 
beds can always be detected by tne lithological characters and its 
peculiar Fucaids. 

Range and Thickness. — Its thickness is variable, from thirty 
to one hundred feet, as in Sees. 15 and 17 ; and it extends from Ma- 
rion, through Boone, Cooper, Benton and Polk, to Green. 

Its stratigraphical position is between the Chouteau and the 
Lithographic Limestones ; as in Sees. 15 and 17. 
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F. 2— LITHOGBAPHIC LIMSSTONE. 


It is a pure, fine, compact, even-textnred silicious limestone,* 
breaking rather easUj, with a conchoidal fracture, into sharp angu- 
lar fragments. Its color varies from a light drab to the lighter 
shades of buff and blue. It gives a sharp ringing sound under the 
hammer, from which it is called " pot-metal " in some parts of the 
State. It is regularly stratified in beds varying from two to sixteen 
inches in thickness, often presenting, in mural bluffs, all the regular- 
ity of masonry ; as at Louisiana, on the Mississippi. The beds are 
intersected by numerous fractures, leaving surfaces covered with 
beautiful dendritic markings of oxide of iron. The strata are much 
thinner towards the top, where they often become silicious, and 
sometimes pass into an impure, thin-bedded oolitic limestone; as in 
the bluffs, south-east of Elk Springs, in Pike county. 

Mineral Contents. — These strata contain numerous large 
masses of Iceland spar, so limpid as to show the beautiful pheno- 
mena of double refraction. Small quantities of the sulphurets of 
lead and zinc and iron were observed in it on South River in Marion 
county, at Sec. 8 of the Marion Schedule, and other localities. 

The lower strata are thicker, darker colored and a pure car- 
bonate of lime ; while the* upper parts are more magnesian, and pre- 
sent the various shades of drab and buff, as at the mouth of McDow- 
ell's Cave, in the north-eastern part of Ralls county. But towards 
the south its lithological characters so change, that it cannot be 
recognized except by its fossils and stratigraphical position. It 
there appears as a thick-bedded, impure, earthy, brownish magnesian 
limestone. 

Tkicknees. — The thickness varies* from sixty or seventy feet, as 
at Hannibal, to two or three, as on South River, some thirteen miles 
west of that place. (See Sections 6 and 126 of the Marion Schedule.) 

Its Stratigraphical Position is between the Vermicular Sand- 
stone and Shales and the Hamilton Group ; as seen north of Ashley^ 
in Pike county, and Section 15, at Hannibal. 


* An analyeis by Dr. Litton of a specimen from Cooper county gaTe, in 
100 parts: — 

SUIca, 6^ 

AlvmlnA and oxide of Inm, ........ OM 

Carbonate of lime, ......... 89.66 

Oarbonate of magneria, ......... 1.55 

Water, 1.68 


106 GEOLOGICAL SITBYET. 

Range. — It is exposed at numerous localities, from Marion, along 
the eastern border of the belt occupied by the upper members of 
this system, to Green county. 

Organic Remains. — It has but few fossils, and it is very difficult 
to separate them from the rock. The most abundant are Spirifer 
Martonen9iSy S. cu9pidat%i%y ProdiictuB Murehuonianus^ P. minu- 
tu8y ProeUts Missownenm^ Pilicites gracilis, a Conularia and 
Fucoides caudorgalli? and several large-chambered shells. (See 
Catalogue VI.) This Formation has been called Lithographic 
Limestone, from its evident adaptation to Lithographic purposes. 

The Sulphur and Salt Springs of Cooper county come to the sur- 
face in valleys of denudation in the various members of the Chemung 
Group. These rocks are represented in Benton and St. Clair coun- 
ties by a few feet of pure blue compact limestone ; as at Sec. 19, 
above Warsaw, and Fig. 8, on Bear Creek ; but farther south, in 
Polk and Green, all of the divisions of the group are again deve- 
loped and easily distinguished. 

The Scenert/ produced by the Chemung rocks is, in many in- 
stances, very marked and peculiar. Where all the members of the 
Group are developed, the bluffs present two terraces with a slope 
between, covering the Vermicular Sandstone and Shales. Where the 
Shales are argillaceous, as in Marion county, this slope is covered 
with a cold wet soil, saturated by the numerous bold springs which 
break out between it and the limestone above ; but where they are 
magnesian, as in Cooper, it is usually a barren glade sustaining a 
few dwarf sumacs, cacti and, mulleins. The bluffs of the La Mine 
abound in these glades ; while the bluffs of North River have the 
wet slopes covered with heavy timber. The bluffs of the Mississippi, 
both above and below Hannibal, show the lower terrace, of Litho- 
graphic Limestone, at the water's edge, and the upper one, of Chou- 
teau and Encrinital Limestones, near the top. 

SYSTEM IV. — DEVONIAN. 

Two Formations of this System exist in Missouri — 

1*. i>~IIAMILT0N GROtJP. F. m—ONONDAaA LIMESTONE. 

V. i>— HAMILTON GROUP. 

I have seen well marked fossils of this Group, in but one place 
in the State. Three-fourths of a mile north of Ashley, in Pike 
county, I found the following section : — 
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No. 1. — 8 feet of gray, sab-crystalline, concretionary, irregularly-stratified Lime- 
stone, with thin partings of brown olay. 
No. 2. — 20 feet Q:|m^ argillaoeoos shale. 

No. 1 contains Terehratula reticularis, and a Spirifer found in 
the Hamilton * Grroup, at the Falls of the Ohio ; and No. 2 con- 
tains a Oyathophyllumj very -characteristic of the same rocks. 

In Marion county we found forty-five feet of blue shales imme- 
diately below the Lithographic Limestone, and at Louisiana, four feet 
of dark purple and brown shales in the same position ; but no fossils 
could be discovered in any of the localities. Still, the great similarity 
of the shales and the same stratigraphical position, lead to the con- 
clusion that they are identical, and belong, with the above described 
rocks in Pike county, to the Hamilton Group. 

jp> m— ONONDAQA UMBSTONB. 

This Formation, so far as observed, is usually a coarse gray or 
buff, crystalline, thick-bedded and cherty limestone, abounding in 
TerebrcUulareticulariSy Spirifer cuspidatuSy and a small Pentameru$^ 
like gdUatuB. 

Dr. Shumard has observed it where more fully developed, and 
gives the following description : — 

" Gray compact, and ash-colored earthy limestone, with interca- 
lations of chert, and cherty concretions in places, and sometimes 
seams of sandstone. The fossils are Terehratula reticularis, Orthis 
resupinata, Ohonetes TUina, Productus subaculeatus, Spirifer euru- 
teiTies (Owen), Ptiacops hufo, OyaAhophyllum rugosum, JEmmonsia 
hemispherica, and remains of Orinoided" 

On the Cedar in Callaway, this formation is principally made up 
of fine compact, hard, bluish gray heavy-bedded limestone ; some beds 
have small particles of jcalcareous spar disseminated. Beds of Sac- 
charoidal Sandstone, filled with masses of Zaphrentis comiculay 
Acervularia Davidsonif and CyathophyUum rugosum, are interca- 
lated with the upper strata. 

At Louisiana, in Ralls county, the Onondaga Limestone is 
represented by ten feet of white hard Oolitic Limestone in one stra- 
tum, overlaid by three feet of brown impure arenaceous limestone. 
The Oolitic bed abounds in ZaphrerUis comicula, and large portions 
of the rock consist of Acervularia Davidsoni f Three miles west 

* I am indebted to Dr. ShiAard for cotaiparing these fossils with those of his 
collection from the Falls of the Ohio. 
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of Louisiana, on the plank-road, tkis Formation is represented bj 
a bed of Oolite only ten inches thick. 

In Marion county, is a hard compact bluishajjrip^ray limestone, 
filled with particles of limpid spar, nndeflaid by bluish drab, fine- 
grained argillaceous limestone, in thin strata. No fossils were found 
in these rocks, save a coral very similar to, if not identical with, 
Acervularia Davidsoni? These rocks underlie the Shales of the 
Hamilton Group, and are doubtless Onondaga. On the plank-road, 
in the blufis of Salt River, these same beds occur, and beneath them, 
three feet of calcareous sandstone, like the upper bed &t Louisiana, 
and below it thirty feet of soft brown sandstone, in which no fossils 
were observed. This Sandstone occupies the same stratigraphical 
position as the Oolite at Louisis^na, and is doubtless Onondaga. 

Dr. Shumard saw a similar sandstone on the Mississippi, near 
Rattlesnake Creek, which he thinks is Onondaga. Thick beds of 
a fine-grained, nearly compact silicious rock, occupy the same posi- 
tion in the blnfiis at Providence, in Boone county. Nearly opposite 
the last locality, in Moniteau, this Formation is made up of beds, 
which Mr. Meek calls, " arenaceous limestone, or a calcareous sand- 
stone." In places, he thinks, '^it passes into a pure quartzose sand- 
stone." At this locality, Terebratula reticularis^ Favosites poly- 
morphay and a Pentamerus like galeatus, were obtained. In Cooper 
county, this Formation consists of a few thin beds of bluish gray 
semi-crystalline limestone, containing Terebratula reticularisy Lep- 
taena depressa^ ^c. Under these strata are some sixty feet of a 
bluish drab compact limestone, in thick beds, containing cavities 
filled with bluish green talcose matter ; but the lower beds are darker 
and more compact, and contain numerous small crystals of calcareous 
spar, disseminated, as in Sec. 17. This limestone, which is called 
" Cooper Marble," has afibrded us no fossils; but, its stratigraphical 
position and lithological characters being the same as those of this 
Formation in Marion, I have placed it here until fossils are found 
to decide its true position with more certainty. 

No formation in Missouri presents such variable and widely 
different lithological characters as the Onondaga. It is, generally, 
a coarse gray crystalline limestone ; often, a somewhat compact 
bluish concretionary limestone, with shale partings ; in many in- 
stances a drab compact limestone, containing cavities filled with green 
matter, or calc-spar ; in a few places, a white Saccharoidal Sand- 
stone; in two or three localities, a sof^rown sandstone; and, at 
Louisiana, a pure white Oolite, Will those who would have us follow 

c 
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lithological characters exclusively, tell us how we are to identify this 
Formation without its fossils, at these various localities? 

Range and Thickness. — The most important localities have been 
already given, in Marion, Ralls, Callaway, Saline, Moniteau, Cooper, 
Perry and Scott counties. Its thickness ranges from ten inches to 
seventy-five feet. 

The Organic Remains of Catalogue VIII. belong to this Form- 
ation. 

SYSTEM V. — SILURIAN. 

UPPER SILUBIAK. 

We have thus far made out but two divisions of this group ; and 
they are of but little importance, save the scientific interest con- 
nected with them, as western representatives of Formations well 
developed elsewhere. 

p. n— DBLTHTRIS 8HALY LDOESTONB. P. o— OAPB GIRARBJBAU UMBSTONB. 

P. n— DELTHYBI8 SHALY UMSSTONB. 

This Formation has not come under my own observation ; and 
I am indebted to Dr. Shumard for the following description of it: — 

^^It is a light gray magnesio-calcareous rock, sometimes clouded 
with yellowish gray, assuming, on exposure to the air, a light buff 
color. It occurs in thin layers, generally close textured, and often 
contains a great many fossils, some of them closely allied to species 
of the Niagara Group of New York. In lithological characters it 
resembles very closely the Upper Silurian strata of the glades of 
Decatur county, Tennessee. The fossils are: Leptaena depressOj 
(small var.); Leptaena^ several species undetermined; OrthiSy ty(o 
species very similar to 0, hyhrida and 0. eleganttUaj Atrypa 
camuraf Platyostoma^ several species; OapuluSj Dalmania triden- 
t^fera (Shumard) ; Phacops, Cheirurus^ species? HaplocrinuSy a spe- 
cies identical with one I have from Decatur county, Tennessee. Lo- 
cality, one mile below Bailey 's.Ltoding, on the Mississippi river, in 
Perry county. About thirty feet of these strata are exposed at the 
base of hills from 120 to 130 feet high." Its fossils are named in 
Catalogue IX. 

For a more detailed account of its properties and geological 
position, see Dr. Shumard's Report. 

p. a— CAPS OIBABBBAU UMBSTONS. 

I am also indebted to Dr. Shumard for a description of thicr 


a* 
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Formation. It is, according to him, a ^'compact bluish gray, brit- 
tle limestone, with a smooth fracture, in layers from two to six inches 
in thickness, with thin argillaceous partings. These strata contain 
a great many fossils, principally Trilobites and Grinoids. In a small 
slab, not more than three by three inches, I have counted four genera 
of Trilobites, viz : Oyphaspis Qirardeaue7i%i% ; Acidaspis Kalliy Proe^ 
tu% depressuSy AiaphuB Nov. sp. None of these Trilobites have 
been before noticed in this country ; and, so far as I can ascertain, 
the species are distinct from European forms. Accordi&g to Ba- 
rande, the first three genera occur in the greatest numbers in the 
Upper Silurian period, and are very sparingly represented in the 
Lower Silurian groups. The Grinoids belong mostly to the genera 
Glyptocrinus, Homocrinus and Tentaculites and Palaeaster? and the 
shells to Orthis, Leptaena, and Turbo — all being of undescribed 
species. 

^^ These strata occur on the Mississippi river, about one mile and 
a half above Gape Girardeau. Thickness, forty to fifty feet." Gata- 
logue X. gives its fossils. 

Dr. Shumard's Report gives a more extended description of this 
Formation. I have not seen it. 

LOWER SnURIAN. 

We have thus far observed ten Formations belonging to this series. 

F. 9— HUDSON KTVIB GROUP. F. «— 2d. MAONSSIAN UHESTONS. 

F. r— TRENTON LIMESTONE. F. to— 2d. SANDSTONE. 

F. c— BLACK RIVER AND BIRiyS-ETB UHE- F. c— 3d. MAGNESIAN LIMESTONE. 

STONE. ' F. y— 8D. SANDSTONE. 

F. <— IBT. MAGNESIAN LIMESTONE. F. «— 4tb. MAGNESIAN LIMESTONE. 
F. ti— SAOGHAROIDAL SANDSTONE. 

F. 9— dUDSON RIVER GROUP. 

"^ There are three Formations, which we have referred to this 
Group. 

1st. Immediately below the Oolite, of the Onondaga Limestone, 
in the blufiis both above and below Louisiana, we find some forty 
feet of blue, gray and brown, argillaceous magnesian limestone.'*' 

* Br. Litton*8 analysis of this rook gaTO — 

SlUea, ao.64 

AlumiiiA and peroxide of Iron, ........ nXfT 

ChrbonftteofUme, ....*.... 80.00 

Carbonmte of magnetia, ......... 20.08 

Water, . 0.70 

09.2S 
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The upper part of these shales is in thick beds, presenting a dull 
conchoidal fracture^ and containing Asaphus megi%to8 and Calymene 
nenaria. The lower part of this division becomes more argillaceous, 
and has several thin beds of bluish gray crystalline limestone, inter- 
calated, which contain many fossils of the following species: — 
Leptaena serieeOj L. dUemata^ L.planumbonOj Orthis jtigoia and 0. 
Bitbqiuidrata. 

There are, also, strata of calcareo-arenaceous slate, in the same 
position, filled with remains, which I am unable to distinguish from 
Prof. Hall's Palaeophyctis vtrgatvSy and another contorted species, 
smaller than No. 2, pi. 70 of Prof» Hall's Report. There are, also, 
beds of slate, similar to those above mentioned, at the base of these 
scales, whose surfaces are covered with great numbers of the Lingula 
4meyhide€U 

Dr. Shumard thus describes these beds at another locality: — 

^^ On the shore of the Mississippi, five miles below Louisiana, a 
bluish gray earthy limestone occurs in thin layers, with dOndioidal 
fracture. These rocks, from the fossils, I am disposed to regard as 
identical with the Blue Limestone of Cincinnati, and Madison, In- 
diana, which are now considered as being the equivalents of the 
Hudson River Group of New York. The fossils are Asaphtis Megit- 
to8 (Locke), some specimens of which were found ten inches in length, 
Calymene senaria, Datmania callimphala f Leptaena serieeay Lep. 
planurnJxma and Mhgneonella eapax.'* 

2d. On the Grassy, three and a half miles north-west of Louis- 
iana, about sixty feet of blue and purple shales are exposed, below 
the beds above described. They contain three species of Lingula: 
Lingula quadrataj L. fragiliSj and still another not named. The 
first resembles the L. qu^drata of Hall, but is destitute of the 
^^ radiating striae'' of that species, and is larger ; it is more like the 
variety from the Trenton Limestone than that from the Hudson 
River Group. 

8d. Under the 2d division, are some .twenty feet of arpUo-mag- 
nesian limestone, similar to that in the Ist division, interstratified 
with blue shales. Orthis iubquadrataj 0. jugosa^ Leptaena altemata^ 
Mhgnconella capax and Asaphus megistos are abundant. ' 

Range and Thickness. — These rocks have been seen only in 
Ralls and Pike counties. On the Grassy, a thickness of 120 feet is 
exposed ; and they extend below the surface, to an unknown deptL 
The following section gives the strata at that locality : — 
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No. 1. — 25 feet of Lithographic Limestone — Ohemnng Group. 

No. 2.-2 feet of brown arenaceoas Hmestone - 1 ^^^^^^ j^^^^^^ • 

No. 8. — 1 foot of grayish white oolitic limestone — i 

No. 4. — 40 feet of argillo-magnesian limestone — \ 

No. 6. — 62 feet of dark blue and purple shales — |- Hudson River Group. 

No. 6. — 18 feet of argillo-magnesian limestone — J 

The Onondaga beds are perfectly well defined at this locality, 
though they are but three feet thick. The top and bottom divisions 
of the Hudson River Group have some beds, whose lithological and 
chemical characters indicate hydraulic qualities. 

Where this Formation is the surface rock, the shales disintegrate 
80 rapidly that the country is characterized by gentle slopes and a 
heavy wet soil, as in places on the plank-road between Louisiana 
and Frankfort. • 

lU 9tratigraphical position is below the oolite of the Onondaga 
Limestone, as is shown in the above section, and there is no doubt of 
its resting upon the Trenton Limestone. 

The Organic Remains are recorded in Catalogue XI. 

T. (—TRENTON UMXSTONS. 

The upper part of this Formation is made up of thick beds of 
hard compact bluish gray and drab limestone, variegated with irregu- 
lar cavities filled with greenish materials ; while the beds below are 
filled with irregular cylindrical portions, which readily decompose 
on exposure, and leave the rock perforated with numerous irregular 
passages, that somewhat resemble those made in timber by the 
Teredo navalis. 

; ' The appearance of the rock, when thus decomposed, is very sin- 
gular, and is a well-marked character of this part of the Formation. 

The decomposed, honey-combed portions are most admirably 
adapted to ornamental rock-work, in gardens and yards. These 
beds are exposed on the plank-road, from Hannibal to New London, 
north of Salt River, and are seventy-five feet thick. Below them 
are thick strata of impure, coarse, gray and buff crystalline mag- 
nesian limestones, with many brown earthy portions, which rapidly 
disintegrate on exposure to atmospheric influences. This part may 
be seen in the bluff of Salt River, near the plank-road, 150 
feet thick. The lower part is made up of hard blue and bltiish gray, 
semi-compact silico-magnesian limestone, interstratified with light 
buff and drab, soft and earthy magnesian beds. Fifty feet of these 
strata crop out at the quarries south of the plank-road bridge over 
Salt River, and on Spencer's Creek, in Ralls county. 
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In the bluffs of Salt River, near the crossing of the Hannibal 
and New London Plank-road, the following section of the Trenton 
Limestone was observed : — 

No. 1. — 26 feet of bluish white compact limestone, yariegated with irregular cayi- 
tieSy filled with a softer bluish green substance. It contains Murchisonia 
beUicineta and other fossils. 

Ko. 2. — 200 feet of buff and gray crystalline limestone, filled with irregular masses 
of softer materials, which decompose on exposure and leave the beds 
full of winding passages. Sometimes nearly half of the rock is gone, 
leaying a mere skeleton of the harder parts, which, in general appear- 
ance, somewhat resembles a coarse sponge. These beds abound in the 
characteristic fossils of the Trenton Limestone. 

On the south side of the river, on the same road, the lower beds 
are exposed as follows : — 

No. 8. — 55 feet of dark blue fine-grained limestone, interstratified with buff and 
drab magnesian beds : the layers are separated by thin partings of blue 
shale, filled with Trenton fossils. 

The upper and lower divisions of this rock make excellent 
building materials; but the middle beds disintegrate rapidly, and 
are not sufficiently uniform in texture for such purposes. 

The Scenery connected with this Formation is characterized by 
bold mural bluffs, which are often castellated in appearance, as in the 
bluffs of Salt River and the Mississippi. (See view on page 147, 
Part II.) 

Organic Remains, — Fossils are abundant in all parts of the 
Formation. Leptaena deltoidea^ L. %erieea^ Z. altemata^ Orthi% 
pectineUaj 0. testudinaria, 0. tricenariay RhyncaneUa capax^ 
Murchisonia gracilis^ M. bellicinctay Receptaculites Sulcata^ and 
Chaetetes lycoper^onj are most common. 

Catalogue XII. gives the fossils of the Trenton Limestone in 
Missouri, so far as they have been identified. 

Range and Thickness. — It has been noticed in Ralls, Pike, 
Franklin, St. Louis and Jefferson counties, and at several places below 
on the Mississippi. The greatest thickness observed is 375 feet. 
Dr. Shumard gives the following description of it, and the Black- 
River and Bird's-eye Limestones in Jefferson county: — 

** Bluish gray and light drab oompaot limestone, with a smooth conchoidal frac- 
ture, in thin and heavy beds, frequently presenting a casteUated appearance. Near 
the base of the Formation the rock is frequently trayersed in all directions by vermi- 
cular caviUes and cells. The superior layers represent the Trenton Limestone, and 
are usually highly fossiliferons. The following species are most characteristio : 

H 
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L^taenafiUUexta, L, sericea, Orthia tricenariaj 0. tuhaequata, lUaentu croMteauda and 
Chaeietet lycoperdon. Towards the base we find fossils of the << Black-RWer,'* and, 
perhaps, of the " Birds-eye Limestone " of the New York System. Those repre- 
senting the former group are, Orthoeercu fuaiforme^ Ormoeeras tenuifilum, Goniocenu 
aneeps, etc,, and of the latter group Orthocerat muUieameratum t and Modiola obUua, 
Thus far, we have not been able to separate these different groups by any well- 
marked changes in lithological characters." 

There is a mere possibility that the lower beds of the Cooper 
Marble of Marion and Cooper counties (see Reports on those 
counties) belong to this Formation. And, though no fossils have 
been found in that part of them, it has the lithological characters of 
the upper division of this limestone, and may occupy the same strati- 
graphical position ; but this can not be ascertained with certainty, 
as the 1st Magnesian Limestone and the Hudson River Group are 
Wanting at those localities. * 

No valuable minerals have been observed in it. The upper and 
lower beds furnish very superior building stones ; but the columns of 
the Court-House in St. Louis, were from the middle strata, that much 
more readily disintegrate, and, consequently, fail to produce so 
happy an effect as those rocks which carry the impress of durability. 
The Cape Girardeau Marble, and McPherson's, are in the upper beds. 

V. < — BLAC&EIVICR AND Bnuyg^ETE LIMESTONEa 

I have not had an opportunity of examining these rocks ; but, 
according to Dr. Shumard — 

'< They are bluish gray or doTe-colored, compact, brittle limestones, with a 
smooth conchoidal fracture. The beds yary in thickness from a few inches to seye- 
ral feet." <<Near the base, the rock is frequently trayersed in all directions by yer» 
micular cavities and cells." 

They may be used for building purposes and for quicklime, where 
no better limestones are found. 

Mange and Thickness, — They crop out under the Trenton Lime- 
stone at St. Albans, and in other localities in Franklin county, and 
at Selma and several other places on the Mississippi river. Their 
thickness is fifty or sixty feet. 

The Organic Remains are mentioned in Catalogue XIII. 

OALCIFEROUS BANDBOOE. 

We have referred seven very important formations to this divi- 
sion of the New York System. Future investigations may prove 
those, in which we have found no characteristic fossils, distinct from 
the Calciferous Sandrock. The seven divisions are as follows:-— 
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V. e — 18I MAONESIAN LIMESTONE. 


This Formation is developed in many parts of the State. It is 
nsuallj a gray or buff, crystalline, cherty, silico-magnesian limestone, 
filled with small irregular masses of a soft white or greenish yellow 
silicious substance, which rapidly decomposes when exposed, and 
leaves the rock full of irregular cavities, and covered with rough 
projecting points. These rugged weather-worn strata crop out in 
the prairies, and cap the picturesque bluffs of the Osage in Benton 
and the neighboring counties. 

These beds often pass into a homogeneous buff or gray crystal- 
line magnesian limestone, which is frequently clouded with blue or 
pink, and would make a good fire-rock and building stone. 

At other places the strata become compact, hard, and clouded as 
above, forming a still more beautiful and durable marble. 

Some of the upper beds are silicious, presenting a porous, semi- 
transparent vitreous mass, in which are disseminated numerous 
small globular, white, enamelar oolitic particles. They are some- 
times in regular and continuous strata, at others in irregular masses, 
presenting mammillated and botryoidal and drusy forms of this 
beautiful mineral. In some parts of Benton and the neighboring 
counties, these masses, left by the denuded strata, literally cover the 
surface and render the soil almost valueless for ordinary cultivation. 

Other strata abound in concretions, or organic forms, which 
resemble wooden button-moulds, with a central aperture and one 
convex surface. Masses of calcareous spar are quite abundant in 
the upper beds. But the lower part of this Formation is made up 
of thin regtdar strata, of a soft earthy, light drab or cream-colored 
sOico-argillaceous magnesian limestone.* 

Above the beds already described, we find, in several places in 
the State, a succession of hard silicious, dark bluish gray semi-crys- 
talline limestones, interstratified with gra^a^ drab earthy magne- 
sian varieties, all in regular .layers destitute of chert. These strata 
have been joined to the 1st Magnesian Limestone, with the expecta- 
tion that they may prove distinct from the Calciferous Sandrock and 
the 1st Magnesian Limestone, and be identified with the Chazy 
Limestone or some other formation. 


* This yariety of Magnesian IiimeBtone is generally oalled ** Cotton Bock^* in 
mtmy parts of tin State. (See 2d Magnesisn Limestone.) 

H 2. 
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The following section on Spencer's Creek gives the position of 
these beds : — 

No. 1. — 250 feet of Trenton Limestone. 

No. 2. — 50 feet of grayish drab argillo-magnesian limestone, in regular beds, in- 
terstratified with harder blue semi-crystalline layers. A yery large 
Ortkoeeratite was found at the junction of this and the Trenton Lime- 
stone, and Cyihere sublaevia is abundant in the dark-colored beds. 

^0. 3. — 5 feet of grayish buff crystalline limestone, containing numerous particles 
of calcareous spar. 

No. 4. — 12 feet of .grayish drab argillo-magnesian limestone, in beds firom four to 
^n inches thick. It has an earthy dull conchoidal firacture — Cotton 
Bock. 

^0, 5. — 15 feet of buff crystalline magnesian limestone, containing numerous cells 
or cavities of light-colored pulyerulent silicioua matter. 

No. 6. — 12 feet of magnesian limestone, like No. 4. 

jS^o. 7. — 15 feet of Saccharoidal Sandstone. 

Nos. 8} 4y 5 and 6 are, doubtless, identical with the strata de- 
scribed above, from localities in Benton county, and belong, without 
doubt, to the Calciferous Sandrock ; but No. 2 is probably a distinct 
formation. Dr. Shumard gives the following description of this 
Formation : — 

^^ 1st. Light buff, and gray magnesian limestone, in layers from 
an inch to a foot in thickness, passing downwards into more com- 
pact close-textured magnesian limestone, with thin partings of bluish 
argillaceous shale. These beds often contain cavities filled with 
crystals of calc spar, and the newly-fractured surfaces present a 
shining appearance from the presence of spar. This group contains 
a small species of Cythere sublaeviSy which we have found in great 
numbers near its junction with the sandstone on the Pacific Rail* 
road, near Hamilton's Creek, and at the "White Sand Cave," on the 
old Potosi road, seven and a half miles from Ste. Genevieve. 

"Greatest thickness observed, two miles below Plattin Bock, 
is 152 feet. 

" 2d. Alternation of buff and gray magnesian limestone and 
bluish gray compact, flR-textured limestone, in layers from an inch 
to two feet thick. Thickness, thirty to fifty feet." 

The 1st division described by Dr. Shumard, is identical with the 
beds No. 2 of the above section, on Spencer's Creek. Dn Shumard, 
also, found the Cythere in the beds by him described. The 2d divi- 
sion may be the same as the rocks overlying the Saccharoidal Sand- 
stone in Benton and Ralls. 

Thickness and Bange. — The lower division of this formation 
varies from ten to fifty feet in thickness ; while the upper division 
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ranges from 75 to 150 feet. It crops out along the Muffs of the 
Osage in Benton and St. Clair counties, on the Missouri in Boone, 
and on Brush Creek, in Sec. 18 of Town. 36, B. 25, and on Spen- 
cer's Creek in Balls. 

Minerals. — It contains calcareous spar, heavy spar, and the 
Sulphurets of Iron, Lead and Zinc, in small quantities. Its strati- 
graphical position is between the Trenton Limestone and the Sac- 
charoidal Sandstone ; as shown in section 19, and in the above sec- 
tion from Spencer's Creek. 

Organic Remains. — Only two described species have been de- 
tected in the 1st Magnesian Limestone; Oythere sublaevis in the 
upper division, and StraparoUtts {Opktleta) laevataf was found in 
the lower division, only twelve feet above the Saccharoidal Sand- 
stone, in the bluff above Warsaw. 

Economical Value. — Some of the magnesian beds furnish a 
good fire-rock ; the compact clouded layers, a beautiful and durable 
marble; and the Cotton Rock is much used for building purposes. 
It is soft and easily wrought when fresh from the quarries, but be- 
comes harder on exposure ; though it is scarcely compact enough 
to endure our climate, or strong enougn to sustain heavy masonry 
without crushing. The porous silicious strata promise to make good 
mill-stones. The decomposition of these rocks forms a productive 
soil ; but the almost indestructible cherty portions cover the land in 
many .places, and render it almost useless for cultivation. 

* 

F. tt— SAOCHABOIDAL SANDSTONE. 

This Formation is usually a bed of white friable sandstone, slightly 
tinged with red and brown, which is made up of globular concretions 
and angular fragments of limpid quartz. It presents very imper- 
fect strata, but somewhat more distinct lines of deposition, variously 
inclined to the planes of stratification. When separated at the lines 
of stratification or deposition, the surface presents larger globular 
particles of quartz and water-worn fragments of chert, apparently 
from the inferior limestone; while still larger fragments of decom- 
posing chert are frequently disseminated through the whole stratum. 
Sometimes it becomes a pure white homogeneous maib of slightly 
coherent particles of silex, which very much resembles loaf-sugar. 

A portion of this gave, by Dr. Litton's analyses, in 100 parts — 

1 2 

Silica, 98.81 99.02 

Lime, 0.92 0.98 

99.78 99.90 
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This sandstone is so friable, that specimens are broken off with * 
great difficulty, and when separated from the mass, can be crumbled 
with ease between the fingers. And yet, it withstands the action of 
atmospheric and aqueous agencies as long as almost any rock in the 
State. 

The projecting mass, represented in Fig. 8, is an illustration of 
its abilities to endure the action of the weather; and the numerous 
instances where it extends into the bed of the Missouri and other 
streams, and their strong currentfi sweep over and against it, show 
its power to withstand the abrading force of running water. 

At places, the whole, or a part of it, becomes vitreous, semi- 
transparent, and oolitic. This change seems to be produced by a 
deposition of white opaque chalcedonic silex, in the interstices be- 
tween the original particles of the sandstone, perhaps from an aque- 
ous solution percolating through the bed. 

These vitreous portions are most abundant where the formation 
is thin and the unaltered parts most distinctly stratified ; but the 
lines separating the vitreous from the unchanged parts do not cor- 
respond with the lines of stratification, as may be seen in many 
localities, and even in hanfl specimens. A horizontal line often 
separates the common varieties from the vitrified, as if waters had 
Stood on a level with the line, and deposited the silex in sufficient 
quantities to fill all the interstices of the part of the sandstone 
covered by it. 

On the road from Bolivar to Springfield, fifteen miles from the 
former town, in Sec. 16, Town. 81, R. 22, I saw fine specimens of 
this rock, thus changed, and the whole more distinctly stratified than 
at any other place observed. We there get the following Section : — 

No. 1. — 65 foet of Ferruginous Santhtone. 
No. 2. — 160 feet of Encrinital Limestow. 
No. 8. — 80 feet of Chouteau Limettone. 
No. 4. — 76 feet of Vermicular Sandstone and Shales. 
No. 5. — 10 feet of Lithographic Limestone. 
• . No. 6. — 12 feet of Saccharoidal Sandstone. 

In some^places thlli sandstone is highly colored with various 
shades of red and brown. At Versailles it is brown, with some 
strata tinged with purple, and peach-blossom, and red ; at Bolivar it 
is brown, red and ash-colored ; and a yellowish brown at several 
places between Bolivar and Springfield. 

These colors are due to various substances, mostly oxides of iron, 
which have infiltrated and filled up the interstices between the ori- 
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ginal particles of the sandstone. This is obvious when the rock is 
examined with the microscope ; for the colorless particles of quartz 
are as abundant as ever in the portions most highly colored, while 
the shades of color are caused by the matter between them, which 
forms a cement, and renders these colored parts of this rock much 
more tenacious and durable. 

Range and Thichiess. — This interesting !Elormation has a wide 
range over the State. I have seen it in Ralls, Boone, Saline, 
Cooper, Moniteau, Pettis, Benton, Morgan, Hickory, St. Glair, 
Cedar, Polk and Dallas ; and Drs. Shumard and Litton observed it 
in Perry, Franklin, Ste. Genevieve and other counties. 

Its thickness is very variable, from one to seventy feet. At 
times it thickens very rapidly ; so much so, as to increase thirty 
or forty feet in a few hundred yards. 

In a bluif about two miles north-east of Warsaw, is a very strik- 
ing illustration of this change of thickness. This sandstone crops 
out along the bluff, between the Ist and 2d Magnesian Limestone, 
and in a few yards decreases in thickness from twenty feet to one. 
Where thinnest it is semi-vitreous, and the line of demarcation 
between it and the limestones is very distinct. 

Near the same place is a locality where the sandstone thickens 
so rapidly as to present the appearance of a dyke, cutting off the 
strata of limestone above and below that Formation. I have hand 
specimens broken from the junction of this dyke-like mass with the 
wall of the adjacent limestone, which are half sandstone and half 
limestone, showing the two rocks firmly cemented together. 

On Bear Creek; south-west of Warsaw, is another instance of the 
same phenomenon, still more remarkable. Fig. 8 is a hasty sketch 
made upon the spot. 

In this section the highest rock exposed is the Chouteau Lime- 
stone ; the highest in the lower exposure is the 1st Magnesian Lime- 
stone ; the thick white stratum in the middle is the Saccharoidal 
Sandstone ; and the large mass, in front is the same, suddenly increas- 
ing in thickness from one and a half to twenty feet, cutting off the 
strata of limestone both above and below it, like a dyke of trap, or 
greenstone. The rock below the Saccharoidal Sandstone is the 2d 
Magnesian Limestone. The projecting thick mass is a homogeneous 
friable white sandstone, while the regular bed, on each side, shows 
lines of stratification and is more vitreous. 

Such are the facts here ; and similar phenomena were observed 
in the railroad cut above Hermann, in Moniteau, and elsewhere, by 
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mjaelf and Mr. Meek ; but I muBt admit that Buch a freak among 
sedimentary rocks, I have never observed in an; other formation. 

One might give a satisfactor; reason for its penetrating the strata 
above, but by what process of Ifatnre it was made to cut ofT the beds 
below, is not so obvious. There is, perhaps, a possibility, that after 
the deposition of the 2d Magnesian Limestone, the waters, which 
deposited the eilicious matter of the sandstone, first cat a channel in 
the upper strata of the limestone. But future investigations may enable 
OB to solve the difficulty more satisfactorily. 


vow OT TUB BAOCHABOmAL SANDSTONE ON BEAR CBBBR, ST. CLAIR COCNTT. 

Organic Itemaim. — A few imperfect shells, probably of the genua 
Sfurchuoma, discovered by Mr. Meek, are the only organic remains 
yet observed in this sandstone. Those foseils were in small conore- 
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tionary masses, which may have contained them previous to the de- 
position of the sandstone. 

Strattgraphical Position. — Sections 19 and Nob. 4 and 5, of 
PL XIY., show its place between the 1st and 2d Magnesian Lime- 
stones. See, also, Fig. 8. 

Economical Valtie. — The purer portions of this rock furnish 
the best sand for glass manufacture, cements and mortars ; and, 
in short, for all purposes for which similar material is used. It 
sometimes renders the soil too sandy ; as may be observed south of 
iSo^fhT and many other places. 

Mineral Contents. — Fragments of chert, and the infiltrated 
oxides of iron, carbonate of lime and silex, are the only mineral 
substances seen in it. 

F. V— 2d MAQNESIAN LIMESTOKK 

The Lithological characters of this Formation are very much like 
those of the 1st Magnesian Limestone above described. The follow- 
ing section from the bluflFs of the Osage, above Warsaw, will give an 
idea of its general character : — 

No. 1. — 12 feet Ist Magnesian Limestone. 

No. 2. — 4 feet Saccharoidal Sandstone. 

No. 8. — 15 feet of soft, earthy, fine-grained, yellowish white or drab silico-magne- 
sian limestone, with a conchoidal earthy fracture, in beds from half of 
an inch to one foot thick, interstratified with thin layers of bluish silico- 
argiUaceons Magnesian Limestone. It is called ** Cotton Rock," 

No. 4. — 1 foot of coarse-grained crystalline greenish brown limestone, in thin 
laminffi. The crystals are as large as buck-shot, and give the rock a 
brecciated appearance. 

No. 5. — 8 feet of limestone, like No. 8, interstratified with chert. 

No. 6. — 10 feet of compact buff siUcious limestone, filled with heavy spar and iron 
pyrites, some parts so variegated with flesh-colored spots as to present 
the appearance of a breccia — a beautiful and durable marble. 

No. 7. — 8 feet coarse gray brown and buff crystalline magnesian limestone, filled 
with masses and veins of calcareous spar. 
1 foot, like No. 8. 
•6 feet, like No. 7. 

» 

-5 feet of hard compact gray siUcious Umestone, Interstratified with chert 
and "Cotton Rock." 

• 1 foot of yeUowish gray Saccharoidal Sandstone. 

• 4 feet, like No. 10. 
10 feet, Uke No. 8. 

- 6 feet semi-oolitic sub-crystalHne hard gray siliciocs limestone, interstrati- 
fied with compact flesh-colored siUcious beds. , 

No. 16. — 6 feet of soft buff fine-grained Magnesian Limestone, interstratified with 
chert and a compact flesh-colored siUcious limestone. 


No. 

8.- 

No. 

9.. 

No. 

10. 

No. 

11.. 

No. 

12.. 

No. 

18.- 

No. 

14.- 


V 
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No. 16. — 25 feet of coarse gray and buff silioo-magneBiaii limestone, variegated by 
cayities filled with a white or yellowish pQlyemlent silicioos substanoei 
which decomposes on ezposore and leaves the rock porous. It is an 
excellent fire-rock. 

No. 17. — 4 feet, Uke No. 14. 

No. 18. — 10 feet, like No. 16. Strata undulating. 

No. 19. — 2 feet of fine compact flesh-colored silicious limestone. 

No. 20. — 8 feet of hard gray crystalline semi-yitreous calcareous sandstone, with 
chert interspersed. 

No. 21. — 20 feet slope to water. 

A specimen from No. 8 of this section, from Mr. Atkisson's w^ll 
at Warsaw, gave, by Dr. Litton's analysis, in 100 parts — 

Silica, • . . . . 18.27 

Alumina and peroxide of iron, 0.62 

Carbonate of lime, 47.01 

Carbonate of magnesia, 88.86 

99.66 

A specimen from the bluish silico-argillaceous^ beds of No. 8 
gave, in 100 parts — 

Silica 68.44 

Alumina and peroxide of iron, . . ■ 10.72 

Carbonate of lime, 18.69 • 

Carbonate of magnesia, 10.76 

Water, 0.41 

98.91 

A specimen from No. 16 gave, in 100 parts — 

• 

Insoluble in hydrochloric acid, O*^ 

Alumina and peroxide of iron, 0.60 

Carbonate of lime, 52.16 

Carbonate of magnesia, 40.89 

99.23 

The white and yellowish part of the same rock gave, in 100 parts — 

Silica, ^1-14 

Alumina and a trace of peroxide of iron, 1-63 

Lime, 2.60 

Magnesia, 1.66 

Carbonic acid and water, ^•^'^ 

100.00 


* Very thin strata of bluish white silico-argiUaceous magnesian limestone, 
abound in the upper part of the formation. 
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'A specimen of semi-oolitic, gray and buff, porous silico-magnesian 
limestone, from the prairie north-east of Warsaw, gave, in 100 
parts — 

Insoluble in nitrio acid, ' 6.67 

Alumina and peroxide of iron, 0.98 

Carbonate of lime, 49.86 

Carbonate of mpgneeia, 41.98 

Water, 0.90 

In many places, this Formation contains thin beds of white pul- 
verulent argillo-silicious mineral, which is frequently called Chalk, 
and is often used as a substitute for that mineral. 

A specimen of it from the land of Mr. Ruby Walker, of Cooper, 
gave, in 100 parts — 

Silica, 89.18 

Alumina, . . . . ^ 7.87 

Lime, 0.62 

Water, 2.21 

99.28 

These results prove it entirely different firom chalk, which is a 
very pure carbonate of lime. 

Range and Thickness. — I have observed this limestone in Boone, 
Cooper, Moniteau, Cole, Callaway, Morgan, Benton, Pettis, St. 
Clair, Cedar, Green, Camden, Ste. Qenevieve, Gasconade, Frank- 
lin, Polk and Dallas. It forms many of the bluffs of the Osage, 
Pomme de Terre, Sac, Grand and Tebo rivers, and of the Mis- 
souri, from Providence to Washington. 

Its thickness above Warsaw is more than 180 feet; and on the 
Moniteau, in Sec. 18, Town. 46, R. 15, it is 156 feet. See the fol- 
lowing, taken by Mr. Meek at that place: — 

No. 1. — Saccharoidal Sandstone, 4 feet. 

No. 2. — 2d. Magnesian Limestone, 166 feet. 

No. 8. — 2d. Sandstone, 6 feet. 

Its strattgraphical position ia hetween the Saccharoidal and 2d. 
Sandstone, as seen in the section above, and in Nos. 6 and 7 of 
PL XIV. 

Organic Remains. — But few fossils have been observed in this 
Formation. Mr. Meek discovered some imperfect specimens of the 
genera Straparollus, Murehisonia and Pleurotomaria. 
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Dr. Shmnard has observed two species of StraparoUus and 
Murchisania melaniaformis. I saw a StraparoUiis near Warsaw, 
and a MurchUonia melaniaformis and Orinotdal columns at Jef- 
ferson City. 

JEconomicdl Value. — The so called "Cotton Rock" of this 
Formation is very soft when fresh from the quarry, and can be 
easily wrought for building purposes. It is much used for chimneys 
and all ordinary structures, and is more durable than its lithological 
characters would at first indicate, as it hardens on exposure ; but it 
seldom becomes sufficiently strong to sustain the pressure of heavy 
masonry, or so compact as to endure our climate without disintegra- 
tion, unless care be taken to select the harder beds where free 
from joints and seams, as the most of those used in the Capitol at 
Jefferson City. Many of the compact silicious beds, afford a very 
durable building rock. Some beds make an excellent fire-rock. Soils 
produced by its decomposition are good ; but the almost indestructi- 
ble masses of chert left on the surface, are very troublesome 
to the cultivators of the soil, as many in the counties of Benton, 
Morgan and Moniteau can well testify. 

Mineral Contents, — The chert of this Formation is often beauti- 
fully agatized. Heavy Spar^* Calcareous Spar^f and Iron PyritesX 
are abundant. At a locality, in the prairie north-east of Warsaw, 
there is a large bed of heavy spar or sulphate of baryta^ which is 
penetrated by numerous long cylindrical columns of iron pyrites. 
The iron pyrites often decomposes and leaves the spar full of par- 
allel holes. 

Sulphate of Magnesia frequently forms incrustations in the 
crevices and caves ; sulphate of iron^ also, exists as an incrustation 
in many places. 

Sulphurets of Copper and Zinc occur in small quantities. I am 
indebted to Judge Wright, of Warsaw, for one locality of those 
minerals, north-east of that town. 

Galenay the mineral of our miners, is found in large quantities in 
this limestone, in Moniteau,|| Benton and Morgan counties; and has 
been seen in St. Clair, Hickory, Dallas and Polk. Several mines have 


* Meavy Spar, Sulphate of Baryta, ia the well-known Tiff of the miners, 
t Calcareous Spar is called " Blossom,'' or " Glass ^, " by minera. 
J Called Sulphur by coal miners, and Mundie by others. 
II For an account of the Lead Mines of Moniteau, see Mr. Meek's Report ; and 
for those of Franklin, Dr. Litton's and Dr. Shomard's Report 
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been opened on Oole-Camp Creek, in Benton, whicli promise an 
abundant yield. There is much lead in that region. 

A specimen of galena from a mine opened by Mr. James Glenn, 
near this creek, in Town. 42, B. 21, gave, in 100 parts — 

Snlplmr, 18.86. 

Lead, 85.48 

99.29 

A specimen from this locality, was reported as yielding 90 per 
cent, of Lead; but I saw none quite so rich in that metal. 

Good Iron OrCy Hematite^ was observed in Dallas, west of Buf- 
falo. That ore was, also, seen in the bluff above Warsaw ; but in 
this locality, it contains too much sulphuret of iron, as the following 
analysis shows : — 

Sulphur, 1.06 

SUioa, 2.11 

Peroxide of iron, 89.86. 

Alumina, 0.87 

Water, • 10.01 

Contrary to the expectation of many, the 2d Magnesian Lime- 
stone is proved to be rich in mineral deposits. 

ClarV% Sulphur Spring^ on the north of Grand River, rises 
from a valley of denudation in this Formation. 

The scenery connected with the 2d Magnesian Limestone is 
well represented in PL VII. 

F. to — 2!n>. SANDSTONE. 

This is usually a brown or yellowish brown fine-grained sand- 
stone, distinctly stratified in regular beds, varying from two to 
eighteen inches in thickness. The surfaces are often ripple-marked 
and micaceous. It is sometimes quite friablej though generally 
sufficiently indurated for building purposes* The upper part is often 
made up of thin strata of light, soft and porous, semi-pulverulent 
sandy chert or horn-stone, whose cavities are usually lined with 
limpid crystals of quartz. Fragments of these strata are very 
abundant in the soil and on the ridges where this sandstone forms 
the surface rock. It sometimes becomes a pure white fine-grained 
soft sandstone, as on Cedar Creek in Washington county, in Frank- 
lin and other localities. 

Range and Thickness. — This rock was observed on the bluffii 
of the Niangua, Osage and GravoiS) in the counties of Camden and 
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Morgan. On the Niangoa^ it is seventy feet thick. (See Nos* 
6 and 7, PI. XIV.) 

Its stratigraphieal position is between the 2d and 3d Magfusian 
LimestoneSy as seen on the Niangua and Gravois. (See Nos. 6 and 
7, PI. XIV.) 

Organic Remains. — Some very imperfect shells of the genera 
OrihiSy Leptaena and StraparoUuSy and a TrilohiUy were found in the 
cherty portions of this Formation, on the Niangua. Dr. Shumard, 
also, observed a Pleufotomaria and Orthoceratite in this rock, in 
Franklin county. 

Mconomical Value. — Some of the strata are so true and even, 
present surfaces so smooth, and break so easily into any desirable 
shape, that it furnishes excellent building material and flagstones at 
a very moderate expense. When fine-grained and purely silicious, 
it makes a very refractory fire-rock, as experience has abundantly 
proved. The excellent hearth-stones used in the iron furnaces at 
Pilot Ejiob and Iron Mountain, and at the Moselle Iron Furnace, in 
Franklin county, are from this Formation. 

It has a deleterious efifect upon the soils over it, save where they 
are so clayey as to need sand to render them light and porous. 

At Cove Mine the lode of galena extends into this sandstone. 
(See Dr. Litton's Report, p. 18, Part 11.) 

F.oi— 8x> MAQNESIAK LIMESTONE. 

This limestone is exposed in the high and picturesque bluffs of 
the Niangua, in the neighborhood of Bryce's Spring, where the fol- 
lowing strata were observed : — 

No. 1. — 50 feet of fhe 2d Sandstone. 

No. 2. — 80 feet of gray and buff crystalline silico-magnesian liraestone, somewhat 

oloaded with flesh-colored spots and bluish bands. It is regularly stra-. 

Hfied in thick beds, some of irhich have many ceUs filled with a white 

jmWeralent silicious substance ; while others are ferruginous and seml- 

oolitio. It contains very little chert 
No. 8. — 50 feet of blue and white ferruginous chert, intersteatifled with hard, ooa- 

pact and flesh-colored silicious limestone. 
No. 4. •— 190 feet, like No. 2, save some beds are hard, compact, buff or flesh-colored 

and silioiotis. 
1^0. 6. — 20 feet of Ught drab fine-grained orystaUine silico-magnesiaft limetto&«, 

often slightly tinged with peach-blossom and beautifully clouded with 

darker spots and bands of the same hue or flesh color. It is distinctly 

stratified in beds of medium thickness. 
Ito. 6.-«-50 fbet, like No. 2. 
No. 7. -^ 80 feet of the 8<{ SandttoM crops oat lower down. 


} 
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A speehnen from No. 5 gave, by analysis, from 100 parts — 

Insoluble in nitrio aoid, 6.21 

Alamina and peroxide of iron, 1.07 

CurbonAte of lime, 60.80 

Carbonate of magnesia, 40.66 

Water, 0.21 

98.86 

Mange and Thickness, — It is exposed in the bluffs of the Ni- 
angua nearly all the way from Edwards' Mill to its mouth, and 
thence in the bluffs of the Osage to the mouth of the Gravois, and 
several miles up that stream. Throughout this whole distance there 
is scarcely any change in its lithological characters. Its thickness, 
where fully developed, is more than 890 feet, as that much was seen 
in the Section near Bryce's Spring, where the whole is not exposed. 
It is, doubtless, 500 or 600 feet thick. 

Its stratigraphical position is between the 2d and 3d Sandstones ; 
as in Nos. 6 and 7 of PL XIV. 

Organic Remains. — I saw but one fossil, an OrthiSy in this 
Formation; but Dr. Shumard has observed some species of Pleuro- 
tomariay and Turbo; also, StraparoUus {OphUeta) eomplanata and S. ' 
laevata. 

Economical Value. — Nearly all the limestone of this Formation 
will make good building materials. The hard, oompact, clouded 
varieties, from Nos. 3 and 4 of the last section, are fine and durable 
marble ; while the even-textured beds of No. 5, will fiarnish an inex- 
haustible supply of material, inferior to none in Missouri, for beauty, 
durability, and the ea^e with which it may be wrought. 

Mineral Contents. — Iron Ore of good quality, occurs in this 
limestone. But the most important locality is on the ridge in the 
forks of the Little and the Big Niangua, extending from the mouth 
of the former to Sec. 12, Town. 38, R. 18. (See Analysis 46, p. 
. 94, Part II.) Lead was found in this rock in many parts of the 
State. The mines at Erie and on the Gravois, are. in it, as are 
nearly i^ of the Eastern mines. Copper, Zine and Cobalt abound in 
this limestone, in the eastern counties. This, in short, has been con- 
sidered the metalliferous rock of the State ; and, doubtless, contains 
more valuable ores than any other Formation in our territory. 

Calcareous Spar abounds in this limestone ; and always, so far 
as my observation has extended, accompanies the lead ore ; while 
Sulphate of Baryta has generally been found with that mineral in 
the 2d Magneman Limestone. 
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Some of the grandest scenery in the State ia produced by the 
high castellated and mural bluffs of this Formation, on the Niangus 
and the Osage. 

There is, in the right bank of the Niangua, one mile south of 
Morris', a very singular disturbance of the beds of this limestone. 
A kind of dyke, seventy feet thick, cuts off the strata, the entire 
height of the nearly perpendicular face, vhich is about 100 feet. 
This immense fissure is filled with the fragments of the original 
strata, cemented with calcareous spar. Disseminated through this, 
I saw small masses of the Bulphurets of iron, lead, zinc and copper. 
The following sketch shows the appearance of the bluff at that place. 


DTKB IN THE MAQNBSIAN LIMEBTONB ON THE NIANODA RITBE. 

Bryee's, or the Upper Big Sprmg, probably the larg|pt in the 
State, rises from this limestone. 

F.y— 3i>9ANDST0NE. 

Thb i? a white Saccharoidal Sandstone, made up of slightly 
cohering, transparent, globular and angular particles of silex. It 
shows but little appearance of stratification, yet the well-marked Unes 
of deposition, like those of a Missouri sand-bar, indicate its forma- 
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tion in moving water. This is the least changeable of all our sand- 
stones. It was partly stratified and colored light brown, in one or two 
places on the Niangua ; and these are the only changed observed in it. 

Range and Thickness. — This sandstone has been observed only 
on the Gravois,and the lower portions of the Niangua. Its greatest 
thickness observed is thirty feet. 

Stratigraphical Position. — Nos. 6 and 7, of PI. XIV., shows its 
true position between the 3d and 4th Magnesian Limestones. But 
its position below the 3d Magnesian Limestone, makes it as old, at 
least, as the Calciferous Sandrock, and there is great probability 
that it will prove to be Potsdam Sandstone. * 

Organic Remains. — No fossils were seen in this sandstone. 

Economical Value. — It would furnish the very best materials, 
in inexhauatible quantities, for the manufacture of glass, cement and 
other articles, for which pure sand or silex is used. 

F. M—4SJL MAGNESIAN LIMESTONE. 

This presents more permanent and uniform lithological charac- 
ters than any of the Magnesian Limestones. It is usually a grayish 
buff, coarse-grained, crystalline magnesian limestone, containing a 
few cavities filled with less indurated silicious matter. Its thick 
uniform beds contain but little chert. 

Range and Thickness. — It forms the base of the bluffs of the 
Niangua, from a point some ten miles below' Bryce's Spring to the 
mouth of that river. At the upper place mentioned it emerges from 
the water, and rises gradually until it reaches an elevation of 300 
feet, about three miles below Gunter's Big Spring, as shown in 
PI. XIV. It has been observed on the Niangua Eiver and on the 
Osage. 

Stratigraphical Position. — ^This limestone underlies the 3d 
Sandstone, as shown in Nos. 6 and 7 of PI. XIV., on the Niangua. 

Mineral Contents. — Calcareous spar, heavy spar, and iron ores 
are the*only minerals seen in this limestone. The brown hematite 
is quite abundant at some localities on the Niangua. 

Organic Remains. — No fossils of any description have been 
observed in this Formation ; yet we are not to conclude none will be 
found, when it shall be more carefully examined. It is, doubtless, 
as old as the Potsdam Sandstone. 

Economical Value. — The beds of this rock will furnish any 
amount of limestone suitable for all the ordinary uses to which such 

* Since this Report was written, Mr. Meek has discoyered a IVilobite in the 8d 
Magnesian Limestone, which he and Dr. Shomard consider identical with one in the 
Potsdam Sandstone of the North- West 

I 
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material is applied in the useful arte. The soil, from its decomposition, 
is very productive and comparatively free from the chert, so common 
in those derived from the other Magnesian Limestonea. 


XIZW OF A NATDRAL DRIMB IN THE 4th HAGNEBtAN LIMESTONE, OS THE KIASQDA. 

Several cavea and the bridge sketched above, were observed in thb 
rock. The scenery produced by this Formation is peculiar and in- 
teresting. Plate VIII, exhibits its characteristic features. TJie bluffs 
usually rise from the bottom in a perpendicular Tcall to the height of 100 
feet, and then in a gentle slope by terraces to the top of the Form- 
ation. The rise in each of these terraces varies from one to three feet, 
according to the thickness of the stratum which forms it. Each pre- 
sents a surface from five to ten feet wide, covered with a luxuriant 
growth of grass, shrubs and vines. The bluffs thus formed rise by gentle 
slopes into roanded knobs, surrounded by the terraces above men- 
tioned. The whole reminds one of the vine-clad hills of the Eastern 
world ; while the rich soil, the natural terraces, and the salubrious cli- 
mate, all adapted to the growth of the grape, invite vine-growera to oc- 
cupy the beautiful and pictureBque valleys of the Ifiangua and the Osage. 
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SECTION OF MR. BELCHER'S ARTESIAN WELL. 

As some may be desirous of comparing oar seotion with that obtained from the 
borings of Mr. Belcher's Artesian well, at St. Louis, I insert the latter, together 
with notes, as copied from the journal of borings, kept at the Refinery. It will be 
somewhat difficult to make out the parallelism between this and our section. This 
difficulty may arise from the absence of some one or more of the formations, at the 
well, which are found elsewhere. 



1. 

2. 

8. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22, 
23. 
24. 
25. 
26. 
27. 


Sandstone, 

Shale and Clay, 

Sandstone, 

Cherty Rock, 

Limestone 

Blue Slate or Shale, 

Sandstone, 

Shale or blue Slate, 

Limestone, 

Sandy Shale or blue Sandrock, 

Limestone with Sand 

Red Marl or soft red Sandstone, 

Shale or soft blue Slate, 

Red Marl or soft red Slate, 

Shale or blue Slate, 

Limestone, lower part mixed with sand 

Shale or blue Slate, 

Bituminous Marl or brown Slate, 

Shale or blue Slate, 

Limestone, 

Cherty Rock, 

Limestone, 

Slate or Shale, 

Limestone, 

Shale or Slate, 

Magnesian Limestone, 

White soft Sandstone, interstratified with layers 
of Limestone, and in some parts Clay, 



Bblow thi 

TOP. 

28 

28 

2 

80 

281 

261 

15 

276 

74 

850 

80 

380 

75 

465 

n 

456i 

38} 

496 

6} 

501 J 

128} 

680 

15 

645 

30 

676 

60 

726 

80 

755 

119 

874 

66 

940 

15 

955 

80 

1025 

184 

1169 

62 

1221 

128 

1369 

17 

1376 

20 

1396 

56 

1462 

84 

1486 

690 

2176 


<*At 460 feet below the surface Carburetted Hydrogen first made its appearance ; 
and at 750 feet much more gas eyolved. 

"At 610 feet, water was salty. 

**\t 858 feet, it contained 1} per cent, of common salt 

<<At 1,027 feet, the water contained 2^ per cent. ; and the evolution of gas was 
more abundant. 

"At 1,090 feet, the quantity of gas evolyed began to diminish, and continued to 
do so until reaching the depth of 1,188 feet, when it began to increase. 

"At 1,190 feet, there was more gas, and the water contained less salt ^ one 
pound contained 148 grains. 

"At 1,231 feet, the water contained 8 per cent, of salt." 
I 2. 
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TABULAR VIEW OF GEOLOGICAL FORMATIONS. 

It may be interesting to compare the formations already discoTered in Missouri 
with those known to exist elsewhere in the world. For this purpose we have compiled 
a table, from standard authors, of all known Formations, and placed them in the first 
column ; and in the last column, each of those observed in Missouri, opposite its 
known equivalent. 


GENERAL. 

MISSOUKL 

SYSTEM I. — QUATBBNAEY. 

SYSTEM I. — QUATERNARY. 

Alluvium. 
Newer Pleistocene. 
Older Pleistocene. 
Drift. 

Alluvium. 
Bottom Prairie.* 
Bluff or Loess.* 
Drift. 

STSTBM II. — TBRTIAET. 


Fleiocene. 
Meiocene. ' 
Eocene. 

• 

SYSTEM III. — CRETACEOUS. 


Chalk. 
Green Sand. 


SYSTEM IV. — WBALDEN. 


Weald Clay. 
Hastings' Sand. 
Purbeck Beds. 


SYSTEM V. — OOLITIC. 


Upper. 

Middle. 

Lower. 

• 

SYSTEM VI. — LIASSIC. 


Upper Lias. 
Marlstone. 
Lower Lias. 

• 

SYSYEM VII. — TRIA83IC. 


Upper Trias. 
Muschelkalk. 
Lower Trias. 

• 

SYSTEM VIII. — PERMIAN. 


Upper Permian. 
Lower Permian. 

. 


* Thli nxKj not be the exact equivalent of the eonegponding Formation. 
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GENEBAL. 

8T8TXM IX. — CARBONIVBROVS. 

Goal Measares. 
Mountain Limestone. 

SYSTEM X. — DSVONIAN. 

Old Red Sandstone. 
Chemnng Group. 
Portage Group. 
Hamilton Group. 
Upper Helderberg Group. 
Orifikany Sandstone. 

SYSTEM XI. — SILUBIAM. 

Upper SUurian, 

Lower Helderberg Group. 
Onondaga Salt Group. 
Niagara Group. 
Clinton Group. 
Medina Sandstone. 
Oneida Conglomerate. 

Lotper SUurian, 

Hudson RiTer Group. 

Utica Slate. 

Trenton Limestone. 

Black- Riyer^ Bird's-eye Limestone. 

Cliazy Limestone. 

Calciferous Sandrock. 

Potsdam Sandstone. 


MISSOURI. 

SYSTEM IX. — CABBONUEBOTIS. 

Coal Measures. 
Mountain Limestone. 

SYSTEM X. — DEVONIAN. 


Chemung Group. 

Hamilton Group. 
Upper Helderberg. 


SYSTEM XI. — 8ILUBIAN. 

Upper Silurian. 
Lower Helderberg Group. 

Niagara f 


Lower Silurian, 

Hudson River Group. 

Utica Slate? 

Trenton Limestone. 

Black-River & Bird's-eye Limestone. 

Calciferous Sandrock. 
Potsdam Sandstone ? 


METAMORPHIC ROCKS. 

The only place where rocks, apparently metamorphic, have been 
observed, is at Pilot Knob. The upper part of this mountain is 
made np of beds of Iron Ore interstratified with metamorphic slates, 
more or less impregnated with iron. Some of these slates are sili- 
cious; others appear like metamorphosed conglomerates; while a few 
thin strata are talcose or argillaceous. These beds often contain a 
very large per cent, of iron ; the less compact varieties, which occur 
towards the summit, have more of that metal than the lower beds. 

They are very distinctly stratified and divided by joints into 
rhomboidal masses, which, in the iron beds, are often very regular. 
This jointed structure of the ore greatly facilitates the operation of 
the miners in excavating it. These strata occupy the top and south- 
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western slope, dipping in that direction at an angle of thirty or 
thirty-five degrees. 

These rocks, though limited in extent to a very small space, 
acquire an unusual importance from their association with one of the 
most extensive iron deposits of the State. The base of Pilot Knob, 
on the north-east, appears to be made up of Porphyry and Iron Ore. 

IGNEOUS ROCKS. 

Besides the stratified formations already described, there are in 
Missouri several varieties of IgneouB Rocks, G-raniU^ Qreenstone 
and Porphyry^ are the most important yet observed. 

GRANTTE. 

In Town. 34, R. 8 E., Sec. 15, N. W. J, is an exposure of good 
red granite. The feldspar is in coarse grains or crystals of a red or 
flesh color; the quartz is transparent, nearly colorless, and not so 
coarse or abundant as the feldspar; while the mica occurs sparingly 
in small irregular crystalline particles of a silvery gray color. 

On the west, this granite rises above the surface, at an angle of 
thirty or forty degrees, in a rounded dome-shaped hill, to the height 
of 110 feet. On the surface and at the base, there are numerous 
rounded masses, varying in size from four to forty feet in diameter. 
These boulder-like masses were produced by joints, which separated 
the surface of the Granite Knob into huge blocks, whose angles and 
edges have been removed by atmospheric and aqueous agencies, act- 
ing upon them during the long period since their upheaval. Many 
of them have rolled down to the base, while others remain in their 
original position on the Knob. Some rest upon very narrow bases ; 
and one, about five feet in diameter, is so exactly poised on a small 
base that it can be moved with a very slight pressure of the finger, 
and is a very fine Rocking Stone. 

The Granite is easily split into regular blocks of any desirable 
size and dimensions, and appears to be very durable ; as the blocks 
at the quarry, which were split out eight years ago, show no signs 
whatever of disintegration. It is an excellent building material, 
and would, rough-hewn, produce the finest efiect in all large struc- 
tures and heavy masonry. It can scarcely be surpassed for city use, 
where strength and durability are desirable. 

In other places this rock has no mica, and becomes a coarse- 
grained Granulite, which decomposes much more readily, and is, 
generally, of but little value for building purposes. 
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GREENSTONE. 


Some four miles north-east of Pilot Knob, masses of greenish 
black sub-crjstalline Greenstone, rest upon the slope of a Porphy- 
ritic ridge. These fragments, though not in place, came, mthout 
doubt, from localities in the neigborhood, as we saw no indication 
of Drift, or the agencies which produced it, in this part of the 
State. 


PORPHYRY. 


This is a compact reddish purple feldspathic rock, which breaks 
with a smooth conchoidal fracture, and contains crystals or frag- 
ments of different shades, usuall j lighter, but sometimes darker than 
the mass. Nearly sJl the hills and ridges in the neigborhood of Iron 
Mountain and Pilot Knob are, wholly or in part, formed of this rock. 
The base of Pilot Knob, near the lower part of the north-eastern 
slope, appears to be made up of it and iron ore. It is very variable 
in appearance, often resembling breccia, and at other times present- 
ing the characteristics of metamorphosed conglomerate; and is usu- 
ally separated by joints into rhombic or cuboidal blocks. 

In many places it would furnish an abundance of material well 
adapted to all purposes where a hard beautiful surface and a fine 
polish is desirable ; such as window-sills, hearths, jambs, mantel- 
pieces and tables ; for it is so hard, no ordinary accident or use would 
injure the polish or scratch its surface. 

This Porphyry is one of the oldest rocks in the State. No op- 
portunity occurred for determining whether it b3 older than the 
Granite; but there can be no doubt that it was formed before the 
Greenst6ne, and the Iron Ore of Shepherd Mountain, and the Shut- 
in, and probably before that of Iron Mountain, as the ore at Shep- 
herd Mountain and the Shut-In is found filling regular fissures, like 
dykes, in the Porphyry of those localities. The Greenstone is 
said to occur in dykes in this rock. It must be older than the 
stratified rocks of this region, as they are usually found resting 
upon the knobs and ridges of the Porphyry, in a position so nearly 
horizontal as to preclude the idea that they were deposited before 
the upheaval of the principal masses which form the hills. Whether 
the slates interstratified with the iron, near the top of Pilot Knob, 
be older, is not so easily determined. 

The Iron Ore of this rock gives it an unusual importance in a 
scientific and economical point of view ; for the most important de- 
posits of that metal in the State, are in it. The ore at Iron Moun- 
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tain, Shepherd Mountain and the Shut-In, is in the Porphyry. No 
other minerals of any importance were seen in it. 

Such are the rocks of Missouri, as they have been observed 
during the progress of the Survey. Several features described 
have appeared to us somewhat striking and peculiar. This is particu- 
larly true of the abnormal coal-beds, and the dyke-like character 
often assumed by the Saccharoidal Sandstone. A fe^ of the facts 
stated may challenge a doubt in the minds of some ; but the evidence, 
upon which they rest, appears perfectly conclusive. 

By an examination of the sections and maps accompanying this 
Report, it will appear that the stratified rocks of the State lie in a 
position nearly horizontal. There are, however, a few important 
variations. The strata rise and form a Geological ridge, which com- 
mences on Salt River, in Ralls county, and extend through Pike, Cal- 
laway, Franklin and Washington to the Iron Mountain. Spring- 
field, is also, on an elevation of the strata, which, probably, extends 
to 'the Iron Mountain. There is another elevation in the valleys 
of the Osage and the Niangua. Depressions, also, exist; one in the 
strata at St. Louis, and another, doubtless, still more important, in 
the South-East. But there are numerous undulations, which pro- 
duce axes of elevation and depression in various parts of the State. 

After passing the mouth of the Osage, in ascending the Mis- 
souri river, the strata are found dipping gradually beneath the sur- 
face, until, at the Iowa line, a part only of the upper Coal Series 
remains above the surface ; the Silurian, Pevonian and nearly all 
of the Carboniferous rocks having disappeared below the river. On 
the Osage, also, the Silurian, Devonian and Lower Carboniferous 
rocks successively dip below the surface, and leave the Coal Measures 
only exposed, in the western part of Henry county. 
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CHAPTER 11. 

ECONOMICAL GEOLOGY. 

The Soil * of a country is the great source of national power, 
and individual wealth and happiness; it should, therefore, receive 
the fostering care of the State. And, besides, there is no depart- 
ment of human industry, whose profits have been more advanced by 
science, than those of agriculture, and none upon which the future 
prosperity of our State so much depends. The Law providing for a 
Geological Survey has, consequently, made it the duty of the State 
Geologist to give special attention to the Soils and Agricultural 
Resources of the State. 

In order to secure for the fanning interests the best possible 
results from the Survey, we have directed our attention to the fol- 
lowing subjects : — 

Ist To the classifioation of the Soils f of the State, according to their physical 
and chemical properties. 

2d. To the determination of the amount of mineral and organic elements which 
enter into the composition of each yariety. 

8d. To the examination of their physical properties, irith the design of deter- 
mining the capacity of each Tariety for absorbing moisture f^om the atmosphere, and' 
its disposition to dry on exposure to the snn ; its power to absorb and retain the heat 
of the sun, oxygen, ammoma and other fertilizing gases. 

4th. To making meteorological observations, with the yiew of determining the 
temperature and the moisture of the aimoephere, the amount of rain, the prevailing 
etorma and windty and, in short, to ascertain the adaptation of our climate to the 
various staple crops. 

6th. To examine the chemical and physiological properties of the yarious plants 
cultiyated, and determine their adaptation to our soils and climates. 

6th. To ascertain the best systems of culture, to improve and develop the re- 
sources of our soils, and adapt them to the crops cultivated. 

7th. To collect and publish all the important information respecting the experi- 
ments made for agricultural improvements. 

CLASSIFICATION OP SOILS. 

No department of Agricultural Science is more defective than 
that governing the classification of soils. No classification has, as 


* For an acoonnt of the formation of Soils, seepage 61. 

f In what la said npon our soils, T have been guided by their physical properties, the rocks fircm 
which they are derived, and the trees and other plants which grow upon them. For many purposes 
these give indications suiBcient; but a vast amount of labor must be done In the analyses of the soils, of 
tha crops to be cultirated, and of the strata supposed to contain fertillzing.properties, before we can de- 
duce conclusion so definite and positlTe as to give practical cultivators the most valuable and legitimate 
fruits of the Agricultural Department of the Survey. 
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yet, been adopted, by which the many varieties of soils can be so 
arranged and described, that all can be easily identified. This is in 
some degree due to the fact, that farmers have been so averse to the 
use of scientific names, which are definite, that all writers upon the 
subject, have used the indefinite terms in common use, often, too, in 
a sense entirely different from their common signification among 
farmers. The words loamy clay and mouldy having various meanings 
both in books and among farmers, are good illustrations of the in- 
definite use of agricultural terms. 

The best classification of soils* yet proposed, is based upon the 
proportion of Silica^ Alumina and izwe, the three earths which 
enter more largely than any others, into the composition of soils^ 
When Silica or Sand, is most abundant, the soil is called SilicioiLS 
or Sandy; where the Alumina or Clay prevails, the soil is Argil- 
laceous or Clayey ;, hut when Lime abounds, it is Calcareous or 
Limy. The Argillaceous soils may contain an unusual quantity of 
Silica, when it would be called a SiHco-Argilhiceous Soil, or, a 
Somewhat Sandy Clayey Soil. The same principles govern the va- 
rieties of the other classes. 

But a large portion of the soils of Missouri are composed of 
these three earths in such proportions that it is difficult to say which 
prevails, or to which class they properly belong. This is the case 
with nearly all of those founded upon the Bluff Formation. 

As no analyses of soils have yet been made, it will not be possi- 
ble to speak with absolute certainty respecting some of them ; but 
their physical properties and geological relations enable us to assign 
many of them their proper position, and to speak with tolerable cer- 
tainty of their productive powers. The soils derived from the va- 
rious Formations are very materially different, yet it should not be 
understood that those derived from the same Formation always have 
the same properties ; for a Formation does not always and in all 
parts, present the same structure and composition. The various 
soils derived from the Bluff fully illustrate this principle. All the 


* It may not be improper to state the relations sustained by the soil to the yege- 
table kingdom, as it will greatly aid us in determining its yalue : — 

Ist. It serves as a foundation for, and gives mechanical support to, the plant. . 

2d. It supplies the plant with the inorganic and a part of the organic elements, 
which its nature demands. 

8d. It absorbs heat, air and moisture, which are essential to healthy vegetation. 

4th. It is the laboratory in which the food of the vegetable is prepared to be 
taken up by its roots. 


GEOLOGY OF MISSOUBI. Ig9 

pure limestones have very similar effects upon the soil, as they in- 
crease its calcareous matter, but often in different degrees. 

The AUuviutn of our riyer bottoms generaUj prodaces a light rich silicioiiB soil, 
which sustains a larger growth of timber than any other in the State. This growth 
is Cotton Wood ; * Sycamore ; White and Sugar Maple ; Box-Elder ; Slippery and 
American Elm; Bed Birch; Black, White and Blue Ash ; Coffee Tree; Wild Cherry; 
Buckeye; Honey Locust; Bur, White, Swamp White, Bock Chestnut, Yellow, 
Laurel, Pin, Bed and Scarlet Oaks; Common, Shellbark, Thick Shellbark and 
Pignut Hickories; Hack-Berry; Papaw; Bed Bud; Black and White Walnuts; 
Linden; Wild Plum; SeTeral Willows ; Pecan; Mulberry, and Bed Birch. The 
Trumpet Creeper, Poison lyy, and several species of Grape, almost coyer with their 
graceful foliage many of the largest trees. 

This yariety of soil occupies the bottoms of all our large streams, covering an 
area of some four or fiye millions of acres. It is not surpassed in fertility by any 
in the State, and is particularly adapted to com and hemp. It is usuaUy so light 
and porous and deep, that in wet weather the superabundance of water readily 
passes off; while, in drought, the roots sink deep, and the water below easily as* 
cends by capillary attraction and keeps the surface moist These scientific deduc- 
tions are abundantly sustained by the experience of the unprecedented drought of 
the present season ; as the com fields, on this soil, suffered comparatiyely little 
injury from it 

The Bluffs where well developed, produces a light de^ oaloareo-siliclous soil, 
of the very best quality. The alumina, silex and lime are mingled in such propor- 
tions with the other fertilizing properties in this Formation (p. 72), as to adapt it, 
in an admirable degree, to the formation of soils and subsoils. And, as might be 
expected, the soUs formed upon it, under favorable circumstances, are equal to any 
in the country. It is usually covered with a growth of American and Slippery 
Elms; WUd Cherry; Coffee Tree; Honey Locust; Mulberry; Bur, Swamp White, 
Bock Chestnut, White, Chestnut, Black, Scarlet and Laurel Oaks ; Sugar Tree ; 
White and Blue Ashes ; Hack-Berry ; Common, SheUbark and Pignut Hickories; Bed 
Bud; Bed Haw; Linden; Papaw; and Black and White Walnuts. 

The soU is the best where the Bluff is well developed, pulverulent and of 
a brownish ash color. In such localities, the American Elm ; Wild Cheny ; Honey 
Locust; Common and Pignut Hickories; Coffee Tree; White, Bur, Swamp White 
and Chestnut Oaks ; Black Walnut, and Mulberry, are most abundant. The area 
covered by this, the best of aU soils, is very large. It includes the greater part of 
Lafayette, Jackson, Clay, Platte and Andrew; and some portions of Howard, 
Marion, Saline, Buchanan, Holt and Atchison, and probably of several other coun- 
ties, which I have not yet visited. Hemp and Com are the favorite crops. The 
Bluff, when not fully developed, becomes more argillaceous and forms a soil some- 
what inferior on account of the impervious nature of the subsoU. In such locaU- 
ties, the Common, SheUbark, Thick SheUbark and Pignut Hijckories; White and 
Black and Scarlet Oaks; White and Bhick Wahiuts; Sugar Tree; and White and 
Blue Ashes ; Papaw ; Hack-Berry ; Bed and Black Haws ; and Summer, Fox and 
Frost Grapes, become more abundant This variety of soil prevails in Monroe, 
Marion, Pike, CaUaway, Audrain, Boone, Cooper, St Louis, Chariton and St 
Charles, and in parts of Cole, Moniteau and Pettis. It is weU adapted to Com, 
Wheat, Oats and Tobacco, and is vastly improved by subsolling. 

* Pot the ■denUflemiBMOf the traei and ■hralM menttoned in thii roport, see ApiModiz C. 
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In some few high prairies and timbered ridges, the waters hare washed away 
the finer materials of this Formation and left a poor sandy soil, which sustains a 
small growth of Post, White, Black and Black-Jack Oaks ; Black Hickory ; and 
Dwarf Samachs. This variety is common in the north-west comer of Marion and 
in other localities. It will produce good crops of Com and Wheat by deep and 
careful cultiTation. Nothing, saye manuring, can so much benefit it as the subsoil 
plow. Subsoiling ' and green manures would soon render it highly productive. 

There is in the southern counties a reddish marly clay, probably of the same 
age as the Bluff, which is the foundation of a very productive and durable chocolate- 
colored soil. This soil when not affected by the subjacent* rocks is very good, and 
sustains a fine growth of American, Slippery and Wahoo Elms; Honey Locust; 
Black Cherry ; Mulberry ; Black Gum ; Hack-Berry ; White, Bed, Black, Bur, Chest- 
nut, Rock Chestnut and Laurel Oaks ; Common, Shellbark, Thick Shellbark and 
Pignut Hickories; Crab Apple; Black and Red Haws; Papaw; White and Blue 
Ashes ; White and Black Walnuts. This variety of soil abounds in many of the 
southern counties. It is well represented in the neighborhood of Farmington, St. 
Frangois county, in the beautiful valley of Arcadia, south of Pilot Knob, and in the 
valleys and on the slopes of that whole region. This variety, somewhat deterio- 
rated by the small fragments of chert and sands from the underlying rocks, prevails 
in the south-western counties. It is well adapted to wheat, com, oats and tobacco** 

But, where this soil is thin and filled with the chert and sand of the subjacent 
limestones and sandstones, it becomes very poor, useless for ordinary cultivation, 
and sustains a scattered growth of Black, White, Post and Black-Jack Oaks ; Black 
Hickory ; Yellow Pine ; Sumachs, and Hazels. Only a stunted growth of Post Oak, 
Black-Jack, Black Hickory, Dwarf Sumachs and American Hazel, is found on the 
poorest ridges. These cherty hills and ridges are prevalent in all the southern 
counties, except those on the western, eastern and south-eastern borders of the 
State. 

The Drift furnishes a sandy soil, more or less filled with small boulders and 
pebbles, which is not very productive. But the Bluff covers it so deep that it has 
but little influence on the soil, except in the few localities where it comes to the 
surface. (See PI. III.) 

The Coal Measures produce a variety of effects upon the soil, according to the 
character of the rocks which come to the surface. The soft micaceous sandstones 
render the soil arenaceous ; as at Sharpsburgh, and a few localities in Henry and 
Bates ; while the shales and clays form a very argillaceous, cold and wet soil. But 
the deleterious effects, usually produced by the Coal Measures, are prevented by 
the thick Bluff deposit, which covers nearly all the coal strata in the State. And, 
indeed, the very best soils of the State overlie the Coal Measures. 

The Ferruginous Sandstone is usually so thin as to have a very littie influence 
upon the soil; but, where it is well developed in St. Clair, Cedar and Newton 
counties, its decomposition renders it arenaceous and dry. 

tHie SL Louis Limestone is of such a character as to render the soils calcareous ; 
but it decomposes so slowly, and is generally so deep beneath the Bluff, that it has 
scarcely any effect upon them. 

The Archimedes Limettone has a more extensive range than the formation last 


* The prevaJling winds of this part of the State rery much Injure tobacco grown on exposed 
localities; hut by planting it in rows (running at right angles to the usual direction of the winds), 
alternating with com, these injurious effects can be, in a good degree, aTieided. 
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mentioned. The shales, so abundant in the npper part of It, render the soils argil- 
laceous and conseqaently heavy, wet and cold ; but the limestone strata yield cal- 
careons matter, and also cherty geodee, which are often so abundant as to be very 
troablesome. 

The Enerinitcd Limeatone more readily decomposes and renders the soil calcare- 
ous, light and productiTe. The chert of the upper beds, is yery frequently so 
abundant as to render it useless for cultiyation ; as may be observed in many of the 
bluff's of Boone,- Cooper, Monroe ; and, in short, wherever this formation prevails. 
White, Red, Black, Rock Chestnut and Chestnut Oaks ; Black and White Walnuts ; 
American and Slippery Elms ; Sugar Tree ; Papaw ; and Red Bud, are common on it 
The Chouteau Limeatone decomposes so slowly as to have but little influence over 
the soil. The upper part is so magnesian (see p. 102) as to exert a deleterious effect, 
were it not for the almost indestructible nature of these beds. 

Vermicular Sandstone and Shalea. . — The upper part of this formation decomposes 
very rapidly and renders the soil silicious ; but the shale beds exert a contrary 
effect, and produce a cold, wet and clayey soil ; as on many of the slopes in Marion 
county where this rock prevails. The growth upon these wet slopes and valleys 
consists of Bur, Swamp White, Red, Pin and Laurel Oaks; Buckeye; Sugar Tree; 
American Elm ; Hack-Berry ; Thick Shellbark Hickory, and Linden. 

In the central counties, where this formation becomes very magnesian, its de- 
composition so injures the soil as to render it nearly barren ; as may be seen in the 
glades, on the bluffs and slopes of the La Mine, in Cooper. These glades produce a 
few stunted Crab Apples, Mulleins, Sumachs and Cacti. 

Lithographic Limeatone. — This rock decomposes so very, slowly that its effects 
upon the soil, are not perceptible. 

Hamilton Group, — The shales of this Formation crumble very rapidly, and 
produce a very wet, clayey soil, which is usually productive and covered by a heavy 
growth of Bur, Red, Swamp White, Pin and Laurel Oaks; Sugar Tree; Honey 
Locust ; Box Elder ; American Elm ; Hack-Berry, and Buckeye ; as may be seen in 
Marion, Town. 57, R. 6. 

The Onondaga Limeatone is so sparingly developed and decomposes so slowly, that 
it has but little influence on the soils over it, except where it becomes arenaceous, 
and is more easily disintegrated. 

The Delthyria Shaly Limeatone is but sparingly developed in the State, but it 
would naturally render the soil calcareous. 

Cape Girardeau Limeatone, — The county where this rock is found, has not been 
Buficiently examined to enable us to state what effects it has on the soils. 

Hudaon River Group, — The calcareo-magnesian shales of this Formation decom- 
pose very rapidly and form a heavy, damp and clayey, but productive soil, which 
sustains a heavy growth of Bur, Swamp White (called Bur Oak in Marion, Ralls and 
Pike), Red, Pin, Chestnut and Laurel Oaks ; American and Slippery Elms ; Honey 
Locust; Linden; Sugar Tree; Black and White Walnuts; Coffee Tree; Cherry; 
Hack-Berry ; Buckeye ; Dogwood ; Red Bud ; Black, White and Blue Ashes ; Red 
Birch ; Papaw ; common Shellbark and Pignut Hickories. 

Trenton Limeatone. — Some parts of this Limestone decompose very rapidly and 
form a light, rich calcareous soil. It is usually covered with a fine growth of 
White, Bur, Rock Chestnut, Tellow, Laurel and Black Oaks ; Sugar Tree ; Linden ; 
American and Slippery Elms ; Red Mulberry ; Papaw; common, Shellbark and Pignut 
Hickories ; Red Bud, and Red Haw ; as may be seen on North River, in Pike county. 

The Black-River and Bird'a-eye Limeatonea have nearly the same influences upon 
the soil as the Trenton. 
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CtUciferow Sandroek. — The different limestone members of tills Formation pro- 
dace light magnesio-calcareons soils, which are very productiTe. The large quantii) 
of magnesia in these soils, gires them great absorbent powers, and enables them to 
endure dry seasons, with comparatlvelj little injary. The timber npon it is Black, 
Bed, White, Laurel, Chestnut and Rock Chestnut Oaks ; common SheUbark, Black 
and Pignut Hickory ; American and Slippery Elms ; Persimmon ; Papaw ; Bed Mul- 
berry ; Bed Haw ; Bed Bud ; White and Black Walnuts ; and several yarieties of 
Grapes. Grapes, com, wheat and oats will do well on this soil. 

But, in places where the 1st, 2d and 8d Magnesian Limestones preyail, the chert 
firom the decomposed strata is so abundant as to render the soil useless for com- 
mon cultivation. These places are usually covered with a stunted growth of Black- 
jack, Black, Laurel and Post Oaks; Black Hickory; American Hazel, and Dwarf 
Sumach. The sandstones of this Formation usually render the soil light and arena- 
ceous. 

When we have collected all the plants and trees, and carefully compared and 
arranged them according to the quality of the soils, much more perfect catalogues 
can be made out, and such ones as will well characterize each important variety of 
soil. 

CHEMICAL PEOPEBTIES AND ANALYSIS OP SOILS. 

To make useful Analyses of Soils, requires all the ability* of the 
skillful and experienced analyst, the most delicate and perfect appa- 
ratus, and reagents chemically pure. The process is long and com- 
plicated. This will be very obvious, when we take into consideration 
the fact, that the presence or absence of some ingredients of the soil, 
in proportions as small as one or two grains in a thousand, often 
renders it productive or sterile ; while those ingredients are detected 
and separated with the greatest difiSculty. 

As has been stated (page 44), every plant must obtain from the 
soil certain inorganic elements, such as silica, lime, etc., and from 
the atmosphere and water a portion, at least, of their organic ingre- 
dients, as oxygen, hydrogen, carbon and nitrogen. As the air, in 
all places and at all times, has about the same composition, plants 
do not usually suffer for the ingredients which come from that source. 
But as the quantity of water, and the quantity and quality of the 
soil, are variable, the elements derived from those sources may be 
too abundant, deficient, or entirely wanting. 

If water be deficient, the sap fails and the plant dries up. If it 
be too abundant, the roots are drowned, and decay. When the soil 
is too dry, subsoiling will often obviate the diflSculty by loosening 


* Many practical men have been led into fatal errors by those pretenders, who 
have advertised cheap sets of apparatus and chemicals for sale, and who have repre- 
sented it as an easy matter for intelligent farmers to analyze their own soils. 
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the earth for the roots to penetrate below the action of the sun, and 
for the water to find a more ready passage to the surface by capil- 
lary attraction. 

When the water is too abundant it can be drawn off by ditching 
and subsoiling, so that under ordinary circumstances a crop need not 
suffer from a superabundance or a dearth of water. 

In order that any given plant, as wheat, may come to perfection, 
all of its inorganic elements must be in the soil within range of its 
roots. If silicate of potassa be wanting, the stock will be weak and 
the grain lodge ; if Carbon, Lime or Phosphorus be deficient, the 
kernel will not fill. If too much vegetable matter be present, the 
stock will grow large and succulent, rust will strike it and the wind 
will prostrate it. 

As Chemical Analysis gives us the elements and their exact pro- 
portions in every plant, so by an analysis of a soil, we can tell 
whether it is adapted to any given crop, and what elements, if any, 
are deficient. 

When these facts are ascertained, the farmer will be able to add 
to his soils the ingredients needed, in the most economical manner. 

When our soils are all collected, analyzed and classified, we shall 
be able to give a large amount of information, which will prove very 
valuable to our farming community. 

PHYSICi^L PROPERTIES OF SOILS. 

Though the fertility of a soil mainly depends upon its composi- 
tion, there are other qualities which exert an important influence 
over the growth of the plant. It is true the physical properties de- 
pend mainly upon the elements of which the soil is composed, and 
they, consequently, give very correct indications of its fertility. 
A knowledge of the physical properties, which indicate and promote 
fertility, is of the highest importance to the farmer, as it will enable 
him to select those most productive and to improve the defective. 
The following are the most important physical properties of soils : — 

1st. The Specific GhravUy or Bermty of a soil depends upon the 
elements which enter into its composition and their mechanical ar- 
rangement. 

According to Johnston — 

" A cubic foot of dry Silioioas or Calcareous Sand, weighs 180 lbs. 
«« " half sand and half clay, . " 95 *« 

«« " common arable land, . . «* 80 to 90 '* 
" rich garden mould, . . " 75 ** 

" " " peaty or Tcgetable soil, . " 89 to 60 " 


It 

it <( 
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The density of soils can be increased or diminished by adding 
other ingredients, or by mechanical means. When soils are very 
loose and light, they are borne away by winds and water, and do not 
give sufficient support to the plants gro'wing upon them. This 
quality often proves injurious to winter grain in dry seasons, when 
the soil is not protected by frost, or snow. The roller is often used 
with success in such cases. Soils too dense, are best improved by 
deep and thorough plowing, and by the addition of vegetable matter 
in the form of straw or mould, or by green manuring. 

2d. Firmness awd-AdAewVeneM. — Argillaceous soils are usually 
rendered too firm and adhesive by an abundance of water. This, 
for many reasons, is a very serious defect, and should be remedied, 
when practicable, by subsoiling or trenching^ or by the addition of 
lime and vegetable mould or green manures ; as vegetable matter 
tends to render a soil light and porous. 

3d. Power of Imbibing Moisture, — This is a very necessary 
quality of a soil in a climate like ours, where the summers are long 
and dry, as by it the moisture, carried ofi" by evaporation from soil 
and plant during the day, may be restored by absorption from the 
dews and humidity of the night. 

The following table shows the comparative absorbing power of 
the various ingredients of soils : — 


SUicions Sand, 



Pure Clay, 

48 

Gypeixm, 

1 

Carbonate of Lime, 

85 

Calcareous Sand, . 

8 

Carbonate of Magnesia, 

80 

Common Soil, . 

28 

Humus, 

110 

Sandy Clay, . 

28 

Garden Mould, 

60 

Loamy Clay, . 

84 

Slaty Marl, . 

82 


From this table it will be seen that silex absorbs nothing ; and 
that while gypsum absorbs one grain, humus absorbs one hundred and 
ten. It also indicates the means of giving soils absorbent powers; 
The addition of vegetable matter and carbonate of magnesia and 
thorough cultivation, are the best means of increasing this very es- 
sential quality of all good soils. 

4th. Power of Containing and Retaining Water. — A moderate 
degree of these properties is very important. Loose sandy soils 
are rendered barren for a want of the power to contain water. 

If the power of pure sand to contain water be represented by 25 — 

Pure Clay will be, . 70 Carbonate of Magnesia, . 256 

Carbonate of Lime will be, 85 Gypsum, ... 27 

Garden Mould, <« " 89 Slaty marl, ... 34 

Humus, . . " ** 181 Common Soil, ... 62 
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The power of retaining water exists in these substances in nearly 
the same ratio as that of containing it ; it is greatest in magnesia 
and least in sand. Water will evaporate much more rapidly from 
sandy than from magnesian, calcareous or vegetable soils. 

5th. Cantractibility on Drying. — As a general rule, those soils 
which contain the greatest amount of water, contract the most on 
drying. An excess of this property is much more injurious to 
cli^yey soils, which cr^k and bake hard, than to those which are so 
friable that they become pulverulent on drying. 

6th. The Power of Absorbing and Retaining Seat. — The color 
^and texture of the soil, in an eminent degree, govern its powers of 
absorbing the heat of the sun. The dark soils absorb much more 
than the light-colored ones. Sandy soils, also, absorb more than 
clayey. It might be supposed that those soils which absorb heat the 
most rapidly would, also, lose it with greater facility ; but this is 
far from the truth. For while clays and vegetable mould are 
heated slowly, they give off their caloric with great facility. 

7th. Power of Absorbing Oases. — Soils possess the power of 
absorbing oxygen, ammonia and carbonic acid from the air, and con- 
veying them, properly prepared, to the roots of plants. Vegetable 
mould absorbs oxygen and converts it into carbonic acid. Argilla- 
ceous soils, well tempered with vegetable mould, possess the ability 
to absorb gases in an eminent degree. When soils are light, po- 
rous and moist, they are in the best condition to exercise this power. 

While these principles, which apply to soils in general, may be 
of great service to us, the examination of the physical properties of 
our own soils, will enable us to give more detailed information for 
their improvement and adaptation to climate and crops. A soil 
may be adapted to one*climate, which would not be fertile in another, 
possessing more or less of rain and heat. 

Aooording to the principles above stated, the calcareo-magnesian and regetable 
Boile, 80 prevalent in Cedar, Moniteau, Cole, Gasconade, Franklin, Osage, Cam- 
den, Morgan, Benton, Polk, Dallas, St. Clair, MiUer and other counties, must be 
trarm, capable of sustaining severe droughts, and are eminently adapted to the 
culture of the grape ; as is abundantly indicated by the luxuriance of the -wild vinee 
growing upon it. These facts, together with the high and salubrious character of 
the country, and the long, dry and temperate summers, offer inducements to vine- 
growers scarcely to be met with elsewhere. 

The profits of grape culture are very great in proportion to the capital required ; 
and with our adaptation of soil and climate, it can be easily made one of our princi- 
pal sources of wealth and luxury. 

lir. Buffum, in a speech in the CaUforaia AatemUy, makes the follewisg 
statement: — 

K 
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''In Lm AngeloSythe number of bearing rinee amoimfB to 800,000; the number of /usres under 
giape enltnre is 1,500 ; the quantity of wine which can be made to the acre Is 400 gallons; the amount of 
capital invested In the grape culture is $1,000,000 ; and the number of peraons engaged in the Taiious 
branehee of the trade is 4,000. Thus, theae 1,600 acres only under grape culture can produce 600,000 
gallons of wine annually, which, at two dollars per £^on, wfll yield, in this dngle district the annual 
income of $1,200,000.'* 

This showB a yery large profit for the oapltal inyested. 

Now, in Southern MiBsonri, there are at least 1,000,000 acres which giye eyery 
indication of being eminently adapted to the Tine cnltnre. Were only half of these 
in coltiTatfon, and the yield 100 gallons per acre, bat one-fonrih the aboye estimate, 
the price of the vine, at one dollar per gallon, wonld be $50,000,000. 


IMPROVEMENT OF SOILS. 

AH operations for the Improyement of soils, may be classed un- 
der Manuring and Tillage: the first, to change the chemical com- 
position of soils, or add the ingredients needed for the nourishment 
of the crops ; and the second, to change the physical properties of 
the soils, or adapt them to the climate and the crops. 

In a country so new as ours, whose virgin soils are rich in 
all needed fertilizing ingredients, but little thought is usually given 
to manuring ; yet, both science and observation warn us against a 
mode of cultivation which must eventually leave us the poor heri- 
tage of exhausted lands. It has already been stated that every 
plant takes its inorganic ingredients from the soils ; if these be 
removed from year to year and nothing restored, the process of ex- 
haustion is surely progressing, and will be completed in a time pro- 
portionate to the richness of the lands and the modes of cultivation. 
By weighing and analyzing the crop, we can determine what and 
how much, is yearly removed from the soil. By analyzing the soil 
and considering the mode of cultivation, an Approximation may be 
made to the time it will remain fertile. 

Farms, where the crops are fed to stock, are much more slowly 
exhausted than those whose products are removed to market ; as 
animals return to the earth nearly all the matter taken from it by the 
growth of their food. By the cultivation of wheat and tobacco, the 
rich soils of Virginia were exhausted in one hundred years ; and in 
that time, these crops, according to Liebig's estimate, removed from 
each acre 12,000 pounds of alkalies in leaves, grain and straw. 
An approximation to the amount taken from the soil by the different 
crops can be obtained from the following tables : Table I. is from 
Whitley's Geology of Agriculture, and Table II. is compiled from 
Liebig's Chemistry of Agriculture. 
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But how shall the exhaustion of the soil be prevented ? Simply 
by restoring to it the ingredients found to be deficient, which, in 
the cultivation of wheat, are usually phosphoric acid and the 
alkalies, substances needed in small quantities only. When soils, 
exhausted by wheat, are analyzed, phosphoric acid and lime are 
usually deficient. Now, an acre of wheat needs but seventeen pounds 
of phosphoric acid and sixteen pounds of lime, both of which would 
be supplied by sixty-eight pounds of bone-ashes, sowed with the 
wheat ; whereas, it would require many tons of stable manure to 
supply that quantity of lime and phosphoric acid, while the other 
ingredients of that dressing might prove injurious ; as they certainly 
would, in a soil rich in vegetable matter, as are the most of those in 
Missouri. 

We are now prepared to judge of the yalne of those qaaok fertilisers, caUed oou- 
poflts, which are said to cure aU diseases of aU soils, and of '< the good old way of 
our fathers," which cured all defects of soil hj stable manure. The latter, it is 
true, is much preferable to the former, as stable manure contains nearly all the in- 
gredients of the staple crops. But it is often attended with great waste, and some- 
tnnes with positive injury. And he who foHows it should well understand the con- 
stituents of his soil and the elements couTeyed to it by the manures. This is espe- 
cially true in Missouri, where the ingredients, always abundant in stable manure, 
often exist in the soils in such quantities as to proye injurious to some crops. 

The comparatiye merits of the three methods of farming alluded to, which I 
n^y call the good old way, the compost method and the tdentific^ were happily iUns- 
trated by an experiment of a progressiye farmer. He sowed a field of rich clayey 
loam with wheat The straw was luxuriant and healthy ; but the kernel was badly 
flUed, and the crop almost a failure. 

The next year he was resoWed to remedy the eril, and discover the otfuse of 
failure. A gray-headed old farmer told him he must give it a good dressing of stable 
manure ; for he had tried it forty years without failure. An agent told him, he 
must use his Patent Compost, for it had never failed. An agricultural chemist ad- 
vised him to use green sand from a bank in another part of his field. He resolved 
le give five acres to an experiment according to tibe advice of each. Upon the first fiv« 
aoree, he spread twenty cords of manure, at an expense of seven dollars per acre. 
The second five he treated with the compost (of ashes, lime and some vegetable 
matter), at an expense of ten dollars per acre. But upon the last five he spread ten 
tons of the green sand, at a cost of two dollars per acre. 

On the first five acres the straw was large and thrifty, but succulent and weak ; 
tilt rust struck it, and portions of it lodged badly ; it was poorly fiUed, and yielded 
bat ten bushels per acre. The second portion was much like the first, except the 
straw was not so large ; it was less injured by rust, and remained erect till harvest ; 
but was poorly filled and yielded but five bushels to the acre. The third was not 
so kuige; but the straw was firm, clean and yellow ; it was well filled, and gave 
twenty-five bushels per acre. 

The soil possessed enough organic matter, but was deficient in phosphoric acid, 
which was supplied by the sand and not by the compost. The stable manure gave 
the phosphoric acid and such an excess of vegetable matter as to render the stalk 
succulent and predisposed to rust The oompost, alsOi injuriously for wheat, increased 
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the Tegetable matter. For com, the stable manure might hare been best Stable 
manure is, also, admirably adapted to restore the soils, from which tibe feed of 
stock is deriTed, as it will contain the elements removed by the crop consnmed. 
Composts, too, may be used with great profit when the composition is adapted to 
the wants of the soil. 

But green manure^ or crops plowed in while green, is best 
adapted to most of the deteriorated lands of our State, particularly 
those exhausted by corn; as thej will be found deficient in potassa, 
soda and phosphoric acid and vegetable matter, which the cloyer 
would restore. The long tap-roots of the clover* will obtain the 
acid and alkalies from the subsoil ; and the leaves, other needed ele- 
ments from the air; and all will be restored to the soil. Many of our 
farmers have used clover with great success. Buckwheat may be 
used to better advantage on lands exhaused by wheat, as it contains 
many times as much phosphoric acid as clover. In short, the crop 
used should be adapted to the wants of the soil. Clover will return 
to the soil four times as much organic matter as it extracts from it; 
it also supplies large quantities of the alkalies ; and is well adapted 
to the restoration of com lands. 

TILLAGE. 

But many of the soils of Missouri can be greatly improved by a 
change of their physical properties through a judicious system of deep 
and thorough tillage. Some of these changes can be accomplished 
in the best manner by the combined use of the common and the sub- 
soil plows. A furrow should be cut some eight or ten inches deep 
with the common plow, then the subsoil plow should follow at a depth 
of twelve or fourteen inches, making, in all, twenty to twenty-four 
inches of loosened soil. Whether the subsoil should be thrown up 
to the top or suffered to remain below, depends upon the character 
of the soil and subsoil, and what crops are to be cultivated. 

The second variety of soil formed upon the bluff deposit (see p. 
189), is greatly improved by subsoil plowing. The subsoil is dense, 
clayey and almost impervious to water, in its undisturbed state, and 
can exert no beneficial effects upon the crop ; but when it is thoroughly 
subsoiled, the water and air, with the accompanying fertilizing gases, 
and heat penetrate and prepare it to receive the roots of the plants 
and to yield them food. 


^CloTer shoold be plowed in before faU bloom, as the flowers giTe off nitrogeni 
which ought to be retained in the soil. 
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Subsoiling confers many advantages. It furnishes an additional 
amount of soil to receive the roots and prepare food for their nourish- 
ment ; it permits the water to percolate through the soil and deposit 
the fertilizing gases absorbed by it from the air ; it so loosens the sub- 
soil that air and heat may permeate through it and elaborate the ele- 
ments needed by plants ; by it the excess of water passes through 
the soil, instead of running over its surface and removing the fertil- 
izing properties ; by its influence the soil dries much quicker after a 
rain and c'an be worked much earlier in the spring ; it, also, provides 
against the injurious effects of a drought, by enabling the roots to 
penetrate the moist earth below the influence of the sun's rays, and 
by so loosening the soil that the water will more rapidly rise to the 
surface by capillary attraction ; and by it the crops will ripen some 
two weeks earlier and escape the early frosts. Thus, subsoiling fur- 
nishes more food to the crop, prevents the injurious effects of a super- 
abundance of water, and provides a reservoir of that element to 
counteract the influences of droughts. These beneficial results have 
been fully realized by several of our farmers during the past two 
years, and particularly during the excessive drought of the present 
season. For, while the other fields were very much burned, scarcely 
a leaf curled on some that were subsoiled. 

The following letter was addressed to several gentlemen, who had 
used the subsoil plow, in order to obtain the results of their experi- 
ments: — 

Columbia, Mo., Augiut 24<A, 1864. 
Mt Dbak Sis — 

I take the liberty to address you for information on the following sabjeota ; 
that I may publish it in my Geological Beport, and give others the benefit of your 
experience in subsoiling: — 
Ist. — Have you subsoiled any of your land ? 
2d. — How deep did you stir the soil? 
8d. — What was the character of the subsoil ? 
4th. — Is it Prairie or Timber Land ? 
5th. — When was it subsoiled ? 
6th. — In what crops was it oultiyated ? 
7th. — What was the increase of the crop from deep plowing ? 
8th. — Was the good effect perceptible after the first year T 
9th. — Were the crops injured by the drought of this or the past seasons? 
lOth. — At what would you estimate the increased profit of onltiTation per acre, by 
the system of deep plowing ? 
An early reply will greatly oblige, 

Your obedient serr't, 

G. C. SWALLOW, 

State Oeoloffist. 
Eli B. Bass, Esq., \ 

Boone Co., Mo, i 
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The following answers only wei*e received : — 

Columbia, September 9tA, 1864. 
Fko». G. C. Swallow. 

Dear iSrr, — Tonr favor of Angost 24tJi, was not taken from the Offiee for seteral 
days after it was written, and I have to apologiie to yon for delaying my rej>ly 00 long. 

I proceed to answer the questions, contained in your letter, teriatim : — 
let — I haye, during the last year or two, subsoiled a small portion of my land. 
2d. — It was double plowed ; the subsoil plow, which followed a large Carey, at- 
taining a depth, below the surface, of ftrom fourteen to sixteen inches. 
8d. — The subsoil was chiefly day, of a dark yellow color. 
4th. — Mine is timbered land. 

5th. — It was subsoiled in the spring (April), and in September. 
6th. — The field subsoiled in the spring was cultiyated in corn ; that in September, 

in wheat 
7th. — The increase of each crop, I should estimate, amounted to twenty-fiye 

per cent. 
8th. — The good effect of subsoiling, both in breaking the ground, and in increased 

product, was very perceptible after the first year. 
9th. — On one of my subsoiled fields I hare raised a crop of com this year. It is a 
poor crop. Calculating largely upon the deep plowing, I drilled the com 
and left it very thick, instead of planting it in the usual way. This, con- 
nected with the continued drought, caused the failure. If it had been 
planted three and a half feet apart each way, leaving two stalks in the hill, 
I would have raised, even this unprecedented dry yectr, a fine crop. 
10th. — I would estimate the increased profit of cultivation, by the system of deep 
plowing, at from twenty to thirty per cent per acre. 

I am, most respectfully. 

Your obedient servant, 

JAMES S. ROLLINS. 

FoBBST Hill, Bookb Couvtt, September 6tA, 1854. 

SlE,— 

Tours of the 24th ult came to hand a few days since. I herewith submit the 
answers to your interrogatories in the order in which they were propounded : — 
1st — I have subsoiled the two past years. 
2d. — My plows run to the depth of ten or twelve inches. 
4th. — The land double plowed is prairie. 
5th. — It was subsoiled in the spring of 1853. 
6th. — It was cultivated in com. 
7th. — The crop was, at least, double. 
8th. — Cannot tell, on account of the drought. 
9th. — It was injured seriously this year, but not last. 
10th. — The profits of ooltivation are doubled. 

I have, oeoaalonally, double plowed for wheat, and found it of considerable 
benefit My crop of com is greatly injured by drought this season, but it is in part 
owing to its being planted too thick. So far as I have observed through the county, 
the only tolerable crops produced this year, are the results of deep plowing. 

Tours, very respectftiUy, 

ELI £. BASS. 


Pbof. O. C. Swallow, 
Suae Oeolo0ut 
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Results equally beneficial might be obtained on a very large por- 
tion of the Boils of Cooper, Howard, Moniteau, Boone, Audrain, 
Monroe, Marion, Pike, Callaway and St. Louis counties, and, doubt- 
less, in four-fifths of all the land in the State ; which would giye an 
increased profit from farming, far exceeding all of our most san- 
guine expectations. 

It may be proper to state that some have not obtained such bene- 
ficial results ; but, in all cases of apparent failure, the stiff clayey 
subsoil was brought to the top, whereas it should have remained in 
its original position, unless the soil was too light and sandy, when a 
portion, sufficient to give it the proper consistency, should have been 
raised to the surface. 

COAL. 
Mineral Coal has done much to promote the rapid progress of 
the present century; commerce and manufactures could not have 
reached their present unprecedented prosperity without its aid. 
And no people can expect success in those departments of human 
industry, unless their territory furnishes an abundance of this use- 
ful mineral. Previous to the present Survey, it was known that coal 
existed in many counties of the State ; but there was no definite 
knowledge of the continuation of workable beds over any considera- 
ble areas. But since the Survey commenced, the south-eastern out- 
crop of the Coal Measures, has been traced from the mouth of the 
Des Moines, through Clark, Lewis, Marion, Monroe, Audrain, Boone, 
Cooper,%Pettis, Henry, St. Clair, Bates and Jasper, into the Indian 
Territory ; firom Glasgow up the Missouri river to the Iowa line ; 
and from St. Joseph along the line of the Hannibal and St. Joseph 
Railroad, to Shelby, showing the existence of the Coal Measures 
over an area of more than 26,000 square miles, in the Northern and 
Western parts of the State. Regular Coal Measures, also, exist in 
Ralls, Montgomery, Callaway, St. Charles and St. Louis ; and local 
deposits of cannel and bituminous coal in Moniteau, Cole, Morgan 
and probably other counties. 

Workable beds of good ooal exist in nearly all places irhere the Coal Measures 
are deyeloped, as some of the best beds are near the base, and mast crop oat on 
the borders of the coal-field. This is foand to be the fact where examinations hare 
been made. All of the little oatliers along the borders contain more or less coa), 
thongh the strata are not more than ten or fifteen feet thick. 

Bnt exclusive of these oatliers and local deposits, we hare an area of 26,8S7 
eqoare miles (see p. S9) of the regular Coal Measures. If the average thickness 
of workable coal be one foot only, it will give 26,887,000,000* tons for the whole 

* The Mining SnglnMn of SnglMid, allow 1,000^000 tons per •qmre mJie tbr every Ibot of work* 
ftUeeoel. 
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area occapied by ooal rooks. Bat in many plaees, the thickness of the workable 
beds, is oyer fifteen feet ; and the least estimate that can be made for the whole area, is 
five feet. This will give 184,435,000,000 tons of good available coal in our State. 
In our efforts to estimate the economical yalne of so rast a deposit of this most 
useful mineral, we should constantly bear in mind the position of these beds, beneath 
the soil of one of the richest agricultural regions on the Continent, within a State 
whose manufacturing and commercial facilities and resources are scarely inferior to 
any, and a<yacent to the Missouri riyer, and the Pacific, the North Missouri and the 
Hannibal and St Joseph Bailroads. With all these advantages of location, the cer- 
tainty that these coal-beds can fumbh 100,000,000 tons per annum for the next 
1,800 years, and then have enough left for a few succeeding generations, is a fact of 
no small importance to the State. All of the counties in the Platte Purchase, ex- 
cept Nodaway, have been set down heretofore, as belonging to the Lower Carbon-) 
iferons rocks, and destitute of ooal ; but my first excursion in the Survey, proved, 
beyond a possibility of doubt, the existence of Coal Measures thi'oughout their 
whole extent, and that, if the lower coal-beds do not thin out, Atchison, Holt, 
Andrew, Buchanan and Platte are underlaid by all the workable coal-beds of the 
State. There are, then, more than 20,000 square miles in those counties which, at 
least, have an average thickness of ten feet of workable coal, * which will yield 
20,000,000,000 tons. 

The local deposits of Cannel and Common Bituminous varieties, furnish some of 
the best coal in the State, and, though many of these beds will not yield suffi- 
cient quantities for exportation or extensive manufacturing purposes, they are of 
great value for supplying the local demand. But some of the beds of the Cannel 
varieties could furnish a very large supply of an excellent article for gas and those 
manufacturing purposes, where a light pure coal, producing an abundance of flame, 
is desirable. A more detailed account of these coals will be given in the reports of 
Callaway, Cooper, Moniteau, Morgan and Cole counties, where they are most 
abundant 

When our coals are all collected, and have been subjected to analyses and prac- 
tical tests, we shall be prepared to speak with more certainty of their qq^Uties and 
adaptation to the various manufacturing purposes. As yet, we can judge of them 
only by their physical properties and the manner in which they burn on the grate. 
But there can be no reasonable doubt that our various beds will furnish any desir- 
able quantities adapted to all the uses, to which bituminous coals are applied. 

.IRON. 

Among minerals, Iron stands preeminent in its influence upon 
the power and prosperity of a nation. Nations, who possess it in 
large quantities, and bj whom it is extensively manufactured, seem 
to partake of its hardy nature and sterling qualities. Missouri pos- 
sesses an inexhaustible supply of the very best ores of this metal. 


* There can be no mistake about the existence of this yact amount of coal, only on the soppoal- 
tlon that In these counties the sereral eoal-beds thin out, a supposition scarce] j In the limits of poasi- 
bliltj; as nearly all of the beds have appeared vhererer the vhole of the Lower Goal Measures have 
been obsenred. They, also, grow thicker towards the west, until they dip beneath the Middle and Upper 
Ooal Seriea. And besides, ooal strata are more permanent away from the borders of a coal basin, and 
where burled beneath superincumbent strata. 
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She, also, has all desirable facilities for becoming the great Iron 
Mart of the Western Continent. 

Specular Oxide. — This is, probably, the most abundant and 
valuable ore in the State. Iron Mountain is the largest mass ob- 
served, and is made up almost exclusively of this ore in its purest 
form ; as it contains no perceptible quantity of other mineral, save 
some less than one per cent, of silica, "*" which improves rather than 
injures its quality. 

But little need be said of this Mountain of Iron, as there is no 
room for speculation or doubt as to the quantity or quality — one is 
inexhaustible, and the other can not be improved for many purposes. 
The quantity above the level of the valley is easily estimated. The 
height of the Mountain is 228 feet, and its base covers an area of 
600 acres, which gives, according to Dr. Litton,* 1,665,280,000 
cubic feet, or 280,187,376 tons of ore. But this is only a fraction 
of the ore at this locality. The nature of the ore, the plutonic cha- 
racter of the associated rocks and the position f of the ore beneath 
the level of the valley, and the sedimentary rocks skirting the base 
of the mountain, all indicate its igneous origin, and that it extends 
downwards indefinitely, enlarging as it descends. But, on the sup- 
position that it continues of the same size, every foot of descent will 
give over 3,000,000 tons of orei Each one can judge for himself, 
how deep he will be compelled to go to get enough. 

Several veins of this ore, of good quality, are found intersecting 
the Porphyry at the Shut-in, in Town. 33, R. 4, N. J Sec. 2. The 
largest vein exposed is nearly vertical, ranging north and south, and 
is one foot thick. One of the first iron furnaces in this part of the 
country, was erected at this place. There are other important locali- 
ties of this ore in the neighborhood of Pilot Elnob, which I have not 
seen. The Bogy or Buford % Ore Bed, in Town. 33, R. 3 E., N. 
E. J Sec. 24; the Big Bogy J Mountain, in Town. 38, R. 3 E., S. 
E. \ Sec. 13, and the Russell % Mountain, in Town. 33, R. 3 E., 
E. \ Sec. 3, are the most noted. 

The Specular and Magnetic 0xide9, — At Shepherd Mountain 
the ore is usually a mixture of these varieties (the magnetic being the 
least abundant), in a very pure state; as they yield less than two per 
cent, of silex and alumina, which are the only substances perceptible 


* See Di^. Litton's Report, pp. 77 and 78. 
t See Seo. 20, p. 77, Dr. Litton's Beport. 
X See Dr. Litton's Report, p. 88. 
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in the most of the ore; and they do not injure its quality. The ore 
at this mountain exists in vertical veins, ranging in different direc- 
tions through the porphyry of which the mountain is composed. 
They vary in thickness from one foot to fourteen. Three of these 
veins have heen partially explored.'^ They will yield an enormous 
amount of ore, as they, doubtless, continue downward indefinitely ; 
for they have every appearance of an igneous origin. They exist 
in nearly perpendicular fissures in a plutonic rock ; the walls of these 
fissures appear to be striated in places ; the purple porphyry on each 
side has lost its color and become very soft and somewhat friable, as 
might be expected from such a rock, after exposure to heat and 
the action of atmospheric influences; and fragments of the por- 
phyry, were detected in the ore and changed in the same manner 
as the wall rocks. Such facts, it seems to me, indicate an igneous 
origin, and the indefinite continuation of the veins in a downward 
direction. 

Silieiou% Specular Oxide. — The ore of the Pilot Knob, is 8<»ne- 
what different from the other iron ore of this neighborhood, both in 
appearajice and composition.t It is more compact and breaks with 
a gray steel-like fracture, and contains ten or twenty per cent, of 
silica. The silica should make the ore no less valuable, as the 
presence of that mineral usually rienders it more fusible, and better 
adapted to some uses. Pilot Knob is 681 feet high (its base, 537 
feet above St. Louis), and it covers an area of 360 acres. A large 
portion of this mountain is pure ore ; but it is not so easy to estimate 
the quantity, as it is interstratified with the slates, which, together 
with the ore, form the greater portion of the mountain. At any 
rate, the quantity is enormous, and may be considered inexhaustible. 
The amount above the surface can not be less than 13,972,773 tons.f 
But it evidently far exceeds this estimate ; for the thick stratmoD, 
from which the most of the ore has been obtained, will give nearly 
10,000,000 tons. There are several strata above, and, at least, one 
below. Whether this ore had an igneous origin, is not so certain ; 
still, the metamorphosed character of the slates with which it is inter- 
stratified, the relative position of the plutonic rocks below and 
around it, and its similarity to the ores in Shepherd Mountain, Iron 
Mountain and the Shut-in, all go to show its igneous origin. If 
this be true, the main stratum is, probabljjr, connected with the 
fissure through which it was ejected. This fissure or vein is to be 

* Dr. Litton's Report, p. 81. f Dr. Litton'8 Report, pp. 79 and 80. 
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sought on the south-western side, where the dip of this stratum 
brings it near the base of the mountain, or within its base. 

There is no probability that this yaloable ore can be exhausted 
within any time, sufficiently short, to affect the market value of the 
depoeit. 

There is ore enough of tiie yery best quality within a few milea 
of Pilot Knob and Iron Mountain, above the surface of the valleys, 
to furnish 1,000,000 tons per annum, of manufactured iron, for the 
next two hundred years. 

All of these ores are well adapted to the manufacture of pig* 
metal ;"*" and those of Iron Mountain and Shepherd Mountain, are 
used for making blooms by the Catalan process, in the Bloomeries, 
at Pilot Knob and at Vall^ Forge. 

Hematite. — This ore is very generally diffused through the 
southern part of the State wherever the Ferruginous SandBton6,t or 
the 2dt and Sdf Magnesian Limestones are developed, as it is most 
abundant in those formations. The Hematite of the Ferruginous 
Sandstone is not generally so uniform in texture, and so pure as 
that found in the Calciferous Sandrock. There are three import- 
ant localities of it in Cooper county. One is immediately on the 
bluffs of the* Blackwater, in Town. 48, R. 19 W., N. E. J Sec. 8. 
The ore at this place forms a stratum in the sandstone some three 
feet thick (see p. 92), which promises an abundant yield. The same 
ore again shows itself in the same geological position, in See. 38 of 
the same Township, where it covers a large area, and will furnish 
much more ore than the last locality. Loose masses were, also, seen 
in' Town. 47, R. 19, Se<3. 35. which had evidently fallen down from 
this sandstone in the hill above. The same ore was, also, observed 
on the eastern bluffs of the La Mine, above the mouth of Clear 
Creek. Large blocks of Hematite were discovered resting on the 
surface of the Encrinital Limestone, on the brow of a bluff in Town. 
39, R. 24, Sec. 28, in St. Clair county. The ore at this place has 
been derived from the sandstone, which had disintegrated and left 


* At the time of my Tisit, two fnmmcefl were in blast at Iron M^mntaki, 4m^ of 
which was making about fifteen tons of pig-metal per diem. At Pilot Knob only one 
was in blast, which was making from ten to tweWe tons per diem, and was inoreaa- 
ing its yield every week. Another furnace will soon be started at Pilot Knob. 

* This Ifl a oold-bUwt ftu-naoe, thirty-eight feet high and nine feet hosheaw It reeelTes 140 dunvw 
per diem, each flhMge contalM aeveatiBeii bnsfaelfl ^eoa]« and fxom 400 to40O poudaof on. 

f Sm this fomation in the dMorlption of tli6 gtnoral eectlon. 


r 
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the iron. In Town. 88, B. 26, some half mile south-east of the Salt- 
Creek Sulphur Springs, which are in Sec. 27, I saw a great many 
large blocks of this ore from the same sandstone. There are, also, 
localities on Grand River, in Heniy county, in the bluffs of the Mis* 
souri, just above Miami, and on a Branch near Siloam church, in 
Pike county. At the last place, the ore is a fine red hematite. 
That on the Missouri and in Pike county had fallen down from 
the banks above. The Ferruginous Sandstone and the Coal Measures 
were exposed in the bluff at Siloam Church, and it is difficult to say, 
from which the ore came. Whether iron exists in quantity at these 
localities, can not be determined without further examination. The 
places, where small quantities of the ore were observed in this rock, 
are too numerous to be mentioned. 

The Hematite of the Magnesian Limestones, is of better quality 
and quite as extensively diffused. The most important localities in 
the 2d Magnesian Limestone are in Franklin county, in Towns. 41 
and 42, R. 1 E. For a notice of these beds, see Dr. Litton's Be- 
port, pp. 74 and 75, and Dr. Shumard's Beport on this county. 
These beds will yield a large amount of excellent ore. There is, 
also, a quantity of this ore a short distance above Warsaw, and several 
localities west of Buffalo, which will be more fully noliced in the 
report on Dallas county. Many localities of it were observed in 
the 8d Magnesian Limestone. But the most important is in the 
ridge, in the forks of the Big and the Little Niangua, extending from 
the mouth of the latter to Sec. 12, Town. 88, B. 18. The slopes 
of this ridge and the ravines skirting it, are covered with fragments 
of the ore in such quantities as seem to indicate a vast deposit. 
The Hematite, in Town. 84, B. 8, Sec. 21, is probably in this lime- 
stone. The ore is good; but I cannot speak with certainty of the 
amount or geological position, as I have not seen the locality. 

The 4th Magnesian Limestone, also, contains several important 
deposits of this ore in Camden, which will be noticed in the report 
of that county. 

We had reason to expect the existence of considerable quantities 
of iron in the Coal Measures ; but it has not been observed, in work- 
able quantities, in a single locality in these rocks. 

LEAD. 

But two ores of this metal have been found in Missouri, in suf- 
ficient quantity to be of any economical value ; the Sulphuret and 
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Carbonate. The former is called Mineral^ while the latter is some- 
times named Wool-Mineral^ in the South- Western Mines. • 

These ores of Lead occur in the Coal Measures, Archimedes 
Limestone, Encrinital Limestone, 2d Magnesian Limestone, 2d Sand- 
stone and 3d Magnesian Limestone. But the Archimedes Lime- 
stone and the 2d and 3d Magnesian Limestones are the only rocks 
in which any considerable quantity has been observed. The most 
of the Eastern Mines and those in the Osage valley and in Moniteau, 
are in these two Magnesian Limestones ; but the mines of the South- 
West, and Scott's Mine, in Cooper, are in the Archimedes Limestone; 
but many of them pass down into the Encrinital Limestone. 

Dr. Litton gives a detailed account of the Eastern Mines. For 
those of Moniteau, see Mr. Meek's Report. "*" 

The other mines of the State have been worked but little, saye some few on the 
GraTois and near Linn Creek ; bat when yiaited, the working was suspended m the 
most of these. It is not deemed advisable to enter npon any detailed account of the 
mines of the Osage yalley, as a more minute examination of them is now in progress, 
and when it is completed, we can speak with more certainty of their value. Still, 
the examinations already made show very flattering indications of an abundance of 
Lead in several places on the Gravois, Cole Camp. and near Erie. The mines at 
Cole Camp are in the 2d Magnesian Limestone ; while those at Erie and several of 
those on the Gravois are in the 8d Magnesian Limestone. For an account of Scott's 
Mine, see Report of Cooper county. 

The Minet of the South- West were ekamined very hastily, more with a view to 
learn the character of the deposits and the area over which they extend, than with 
a design to judge of, and report upon the particular lodes or diggings. The extent 
of country over which the lead has been discovered, may be best understood by 
pointing out the various localities where it was seen. 

The first locality visited was in the prairie south-west of Carthage, in Town. 
28, R. 81, Sec. 8, where some little digging had been done ; and the following sec- 
tion was exposed: — 


No. 1. — 6 feet of Chert and Soil — Quaternary, 

No. 2. — 6 feet of fine brown stratified Sandstone — Ferruginoue Sandstone f 

No. 8.*~ 8 feet of blue Shale. 

No. 4. — 4 feet of blue Limestone. 


\ Archimedes Limestone, 


* Since the water has been removed from High-Point Lead Mine, I have satis- 
fied myself by a recent careful examination, that the disturbance of the strata observed 
there is, beyond a doubt, due to a powerful elevating force acting from beneath. 
The evidence of this is the distinct and well-marked vertical strisB to be seen at vari- 
ous places on the surrounding wall-rock, as it is impossible that these striss could 
have been made by a settling down of the broken-up strata forming the central mass. 
Whether the lead ore was brought up from a lower position along with the broken 
rock, or has been subsequently deposited there by some other agency, I am unable 
to say. I saw no evidences that it has been deposited there by sublimation or any 
other direct igneous agency. — Mkbk. 
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Several hundred pounds of Sulphnret of Lead were found in the ohert aod aoU ; 
but xmne in the rocks below. In section 81 of the same township, is another locality 
which I did not Tisit. Lead has been found in seyeral other places in this neighbor- 
hood ; but thej had not yielded much mineral. The next locality yisited, was the 
Center-Creek Mines, whioh are situated in Town. 29, B, 88, Sec. 86, and Town. 29, 
R. 82, Sec. 31. These mines are on the border of the prairie, which extends from 
Carthage on towards the Territory, in the slopes on both sides of a small run. 
The following section will give an idea of the Geological features : — 

No. 1. — 10 to 80 feet of chert, limestone and clay, broken and mingled promiscu- 
ously, and more or less cemented into a solid mass. The limestone is 
not so abundant as the clay, and the chert predominates over both. 

No. 2. — 5 feet of regularly stratified bluish crystalline limestone. 

No. 3. — 10 feet same as No. 1, saye the limestone is more abundant. 

No. 4. — ? of limestone, same as No. 2. 

On the east side of the run, the conglomerate of No. 1 is oyerlaid by eight or 
ten feet of brown stratified sandstone, which is the same as that at the first locality 
named. Irregular yiens of galena, yery yariable in thickness, cut through this con- 
glomerate of chert, etc., and through the limestone, in directions approaching an 
east and west line, and varying from a perpendicular to a horizontal. The galena 
usually fills the fissure, when it is small, without any vein rock or gang ; but when 
tbe opening b large, the sheet of mineral runs through the middle, the space on 
each side being filled with clay and crystals of calcareous spar. There are several 
diggings at this place on the west side, on White and Conovy's land, at some of which 
numerous shafts have been sunk from ten to forty feet, and some drifting done. 
The more important are. Old Diggings, Bumine's, Sunday's, Howard's, Barker's, 
and Thorp's Diggings. On the east side of the run,[on Mr. Chenault's land, several 
shafts have been sunk. 

From what I could see of the veins and learn of the amount of mineral raised, 
and from the general satisfaction of the miners, I would judge that mining at the 
Center-Creek Diggings has been very profitable. 

Of the mineral raised at these mines, 270,000 pounds were sold to Harklerode's 
furnace, and 99,074 pounds, to Moseley & Co.'s furnace; about 6,000 pounds, 
still at the mines, making 419,074 pounds raised. 

Turkey-Creek Mines, — Several localities are included in this term : — 
Mineral-Point or Shake-rag Mines, in Town. 28, R. 88, Sec. 88 f 
Duff's Mines, in Town. 28, R. 82, Sec. 81, S. B. \ ; 
Orchard's Mines, in center of Town. 27, R. 88 ; 

Cox's Mines or Nigger Diggings, Town. 27, R. 88, two miles south-east of 
Mineral Point. 

At Mineral Pomi are several diggings. Harklerode's, so far as I could judge 
firom the miners and the mineral thrown out (for the shaft was full of water), gives 
great promise of a fine yield. There are two lodes or sheets of mineral lying nearly 
horisontal in Uie Carboniferous Limestone. The upper one is made up of galena 
and carbonate of lead and chert and clay mingled together and cemented, and is 
about one foot thick. The lower is pure galena, from twelve to eighteen inches thick. 
These lodes have been explored but a short distance. 

At Messrs. Fraser and Cavenar's, one shaft, sunk thirty feet, reached a horison- 
tal lode. The fissure in the conglomerate of chert, etc., is four feet, filled with soft 
olay and galena. Through the middle runs a sheet of galena ten inches thick, and 
the space on each side is filled with olay and large masses of oog-mineral. Thii 
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lode had been explored only some fifteen feet. Other diggings at Mineral Point 
are quite as much esteemed by the miners. The other localities on Turkey Creek 
were not Tisited. 

From these mines, 96,680 pounds had been sold to Moseley's furnace, and 110,- 
000 pounds, to Harklerode's furnace ; 66,000 pounds were still at the mines, making 
in all 260,680 pounds. ^ 

MoaeUy j- Co.* 9 Minea are looated^n Town. 26, R. 32, 6eo. 85. More systematio 
mining has been done at this place than at any other locality yisited in the South- 
west. Three shafts have been sunk ; Main Shaft 48 feet, Pump Shaft 68, and Third 
Shaft 60, besides about 400 feet of drifting. All the shafts and driftiDgs are yery 
large and the mines are kept dry and well ventilated. The efficient conductor of 
these mines, Mr. John Ryan, accompanied me through the mines, and gave much 
valuable information, as to the location and thickness of the veins worked out. 
These mines were opened in 1850. From February, 1864, to November of the same 
year, he worked, on an average, three hands, and raised from 140,000 to 160,000 
pounds of mineral, of a very superior quality. The whole amount raised at these 
mines is estimated at 662,875 pounds ; the workmen estimated it as high as 800,000. 

These mines are opened in the side of a bluff, of Carboniferous Limestone, 
which crops out on both sides of them; but the shafts do not strike the lime- 
stone, as they commence in and pass downward in the cherty conglomerate above 
described. Large veins of reddish and white clay, which, in appearance, very much 
resembles tallow,* out this conglomerate in various directions ; and they sometimes 
accompany the lead. 

Oliver' a Prairie Minea are located on Oliver's Prairie. There are numerous dig- 
gings on and near this pilUrie, in the same character of rocks, cherty conglomerate 
and Carboniferous Limestone. 

At Jtichardaon j* Brock'a Digginga, three hands have worked eighteen months, and 
raised 70,000 pounds. 

At Davia j- CoWa Diggkiga, three hands worked two months, and two hands, 
two months, and raised 16,000 pounds. 

At Richardaon j* Foatefa, four hands worked three months, and raised 24,000 
pounds. 

At Viekorg J^Johnaon'a, two hands worked three months, and raised 8,600 pounds. 

There are a great number of shafts sunk in many places in this neighborhood, 
and the produce of all the mines here, has been estimated at 208,000 pounds. 

Spurgeon'a Prairie Mines, three miles from Moseley's Furnace, were not visited; 
but they are represented as very productive, and in the same geological position as 
the other mines. Their produce is estimated at 276,000 pounds. 

Baxter^ a Lead Minea are about one mile south of Grand Falls, and have produced 
some 8,000 pounds. 

Striekland'a Minea. — The ore raised and smelted on a log furnace sold for 
some $2,500. 

There are several other localities which were not visited. The produce of all 
the mines in Newton and Jasper counties, is estimated at 1,721, 679 -j- pounds. This 
estimate is ipade up from the data in Mr. Moseley's letter, on page 163, and 
the opinion of others well acquainted with the whole or a part of these mines. So 
far as I could judge, they are not much above the reality, in any case, and in some, 
they must be far below.it 

* This claj, prolxibly, oontalns large qnantifiefl of silicate' of sine. 

t This la higher than Bf r. Moseley's estimate. He sets down 900,000 pounds as the suf^poeed qimn- 
Uij unelted at Harkleroda's ftmuioe ; but the estimate of Mr. Harklerodt la 47O,Q0O poonda. 
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Beaides the Qalena at these uiDes, there tiro large qoantities ol the Sulphate 
anil Carbooate of Lead, which are Bomewbat iodiserimiiiatel; called Aik Mintral, 
Dry Bona and Wool Mineral. The Carbonate li most nbundaat and ia eucceBsfnllf 
amelted on the log famaoes ; 8,000 poands were Bmetted at Strickland's log faroace 
during the last winter. 

Sulpfiurtt of Zinc. — Zinc Blende, called flack- Jack b^ the uiiDerB, is almost as 
abundant aa the galena in manj of the mines: At Mineral roint and the Center- 
Creek Mines, manj thousand pounds haTe been thrown out with the rubbish. The 
great abundance of this ore, and the increasing demand for Zinc in the naeful arts, 
must make the working of it profitable, notwithstanding the difficalt; of redncing 
the ore, as soon as a cheap mode of transportation be secured. 

In one or two places in the mines of OliTcr's Prairie, we saw »ery small portions 
(existing aa a mere coating) of a mineral which gave the characters of cotmtt l>7 the 
blowpipe; but no opportunity has occurred for testing it in solution. 

At first, the lead of the South-Weat was smelted on log-beaps and in log fur- 
naces ; but at present nearl; all the galena ia reduced in blast famecea. There are 
two ejcellent furnaces of this deacription ; HarXlerode's and Moselej's, 

Harklerode's furnace is situated on a small spring branch, in Town. 28, R. S3, 
Sec. 10, N. E. of S. E. \. The blast is produced hj water-power, derived from a 
large aprlng near the furnace. Fig. 11 gives a fine view of the internal structore of 
the furnace. 

Plf-U. 


The charcoal osed for smelting the lead costs about $0,033 per ha.ahel ; accord- 
ing to the following estimate of eipenditures for making 1,600 bashela; — 
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Since this furnace startedi on tlie first of March, 1864, they hare smelted from — 

Oentei^reek Mines, ....... 270,000 pounds. 

Turkey-Creek Mines, ...:... 110,000 ** 

OUrer's Prairie Mines, 90,000 « 

InaU, 470,000 « 

An account of the ftimace of G. W. Moseley & Co., may be seen in the following 
letter of Mr. Moseley, to whom the Surrey is much indebted for yaluable aid : — 

Newtok Couwtt, M188OUBI, November 252A, 1854. 

Dka& &R, — By your request,*! glre you the information desired, in regard to the mineral operations 
in this part of the State. 

Tlie first smdting of Lead Ore in this county, was on the rude log ftumaee, by Mr. A. Spurgeon and 
others, in the yeara 1850 and 1851. The ore, raised on Spurgeon's Prairie, Newton county, was dag 
fkom Sec. 32, Town. 26, R. 32. The amount smelted from this section on log ftimaces, was 226,000 pounds. 

Second, — The next furnace, generally known as the Drummond, was erected by Moseley k Co., of 
Neosho, in 1850, on G. W. Moseley k Go.*s lands, near their mines. On this ftimaoe they smelted, in 
1850 and 1851, ftom Moseley's Mines, situated in See. 35, Town. 26, R. 82, Newton county, 250,875 pounds 
of the ore ; 25,000 pounds from Spurgeon's and Turkey-Creek Mines. 

Third. — In the flill of 1851, 0. W. Moseley & Co. commenced building a Hast ftimaoe (douUo- 
^ed), and on the 0th day of February, 1852, lead was run from the first ore erer smelted on a blast fur- 
nace in the South-West On this famace we smelted ore ndsed from our own mines, in Sec. 85, Town. 28, 
R. 32, 142,500 pounds ; fh>m GenterCreek Diggings, in Jasper county, 09,074 pounds, and fh)m Turkey- 
Greek Mines, in Jasper county, 95,073 pounds. 

Iburth. — The Moseley Lead Manufkcturing Company commenced operations in October, 1853, and 
imdted, on the blast f^imace erected by 0. W. Moseley k Co., and situated on Sec. 22, Town. 28, R. 32 ; 
ore raised from the Moseley Mines, on Sec 35, Town. 26, R. 32, 110,500 pounds; finom Oliyer's Prairie, 
Newton county, and from Center and Turkey-Creek Mines, 93,000 pounds. 

From the best information that I can get firom the blast fVimace in Jasper county, built by Mr. 
Harklcrode in 1853, they hare smelted firom the different mines, Oliver's Prairie, Newton county, Center 
and Turkey-Creek, in Jasper county, about 300,000 pounds. 

From the best information, sought by me amongst the miners, I hare set down 200,000 pounds as 
the amount of ore, at the different mines, ready for deliTery and that may be delirered by the miners up 
to the 20th day of December next. 

Total amount raised at the diTTerent mines : — 9>s. S>s. 

Spurgeon's Mines, in 1850 and 1851, and smelted on log furnace, . . . 226,000 226,000 

Amount on 'the Drummond furnace, by Moseley k Co., and firom Moseley's Mines, 259,875 

From other mines, ......... 25,000 

284,876 

Smelted on the blast furnaces, up to the present time : — 

Erom Moseley's Mines, by Qwin k Co., ...;.. 142,600 

« « ** and Lead Manuflictnring Company, .... 110,500 

253,000 

From GenterCreek, . ; : . 09,074 

From Turkey-Creek, . .* ; . 05,073 

From Olirer's Prairie, Center and Turkey-Creek, ; . . . . 93,000 

287,147 

Supposed amount smelted by Harklerode, ....;. 300,000 

Supposed amount ready for delirery and up to 20th December, . 200,000 

500,000 

1,651,022 

Until this last spring, all the lead made in this county was sent to New Tork and Boston by Grand 

River and Arkansas, and through the Indian country to Fort Smith, and thence, by steamboat, to New 

Orleans. 

^ Respectftilly, yours, Ac, 

O. W. MOSELEY. 


Paor. Q. C. Swauow, 


State OedoffUL 


} 


There are, at least, 400 square miles in the south-west of Jasper, and the north- 
west and central and eastern portions of Newton, which giye every indication of 
being yery yaluable mineral lands. Mines haye been already opened and successfully 
worked in ten townships ; and there are several others which give indications just as 

l2. 
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promising as those already worked. Mineral is found over this whole region ; 
•carcely a shaft has been sunk, howeyer carelessly the spot was chosen, without 
obtaining mineral sufficient to render the labor profitable. One may get a good view 
of this mineral region by starting from Carthage and trayeling a little north of west^ 
ten miles, to the Center-Creek Mines ; thence, a little west of south, seven miles, to 
Mineral Point ; from there, south-east, eleven miles, to Moseley's Mines ; and from 
there, a little south of east, nine or ten miles, to Oliver's Prairie Mines, .and then 
eastward some six miles. The country along this whole route, and for several miles 
on either side, presents the same geological features, and the same indications of 
great mineral wealth ; and the day is not far distant when this will prove to be one 
of the richest mineral districts In the country. 

There are several experienced miners, who have worked in the mines of Iow» 
and Wisconsin, and of the eastern counties of Missouri, who say they can make 
more money in these mines, raising mineral at $20* per thousand, than they could 
in any other mines they have seen, at double that price ; and this seemed to be the 
universal opinion among the miners. 

This country has every facility for sustaining a large population. The climate 
ifl salubrious ; the country is well watered with bold springs and limpid Btreams. 
Timber is abundant ; and much of the soil is very productive, particularly that in 
the bottoms. It is, probably, increasing in wealthf and population as rapidly as the 
other parts of the State. 

Could this part of the State have some cheap and certain communicatiett 
with such a market as St. Louis, its progress would be very rapid, and the State 
would soon feel the advantages in the increase of wealth and population. 

OOPPEB. 

There are several important localities of copper ore in the State ; but, as I have 
not seen them, I must refer to Dr. Litton's Report (p. 67, Part II.}, for what inform- 
ation can be given respecting them. 

ZINC. 

All valuable deposits of zinc which have come under my observation are men- 
tioned above, while speaking of the South-Western Mines. Dr. Litton's Report de- 
scribes other localities. (See p. 84, Part II.} 

8ILTEIL 

It is not known that silver occurs in the State, save the small quantities found 
with lead in the galena. (See p. 13, Part IL} 

GOLD, NICKEL AND COBALT. 

These metals occur in Missouri, but none of the localities have been visited. 

MANGANESE. • 

The oxides of manganese have been observed in Stephena* coal-bed, in Cooper 


* The mlaera of the South- West geaerally I«aie the mines, and pny for rent one-eighth of the 
mineral raised. They §ell the remainder at about $20 per thousand, the difficulty of transportaUon re- 
ducing its Talue about one-half. 

t The taxable property in Newton county increased from $390,000 In 1863, to $700,000 In 1864. 
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eonnty, in the sandstone of the Caloiferons Sandrock on the plank-road, west of Ste. 
GeneTieye, and at Ae Bnford Ore Bank, in Town. 88, R. 8 £., See. 84. 



BtJILDING MATERIALS. 

t 

The possession of materials for the constmction of habitations, is one of the first 
necessities of the human race. And, as the race advances in civilization and wealth, 
the demand for the more beautiful and durable qualities, constantly increases ; and 
it becomes a matter of no small importance to determine whether we are prepared 
to supply the demand, which our advancement will create for dwellings, warehouses 
and public edifices. Our examinations in Missouri, prove the existence of such ma- 
terials in nearly every formation in the State. (See Chap. I.) 

Limatones, suitable for building purposes, are abundant in the Upper and Middle 
Coal Series, in the St. Louis Limestone, the Archimedes Limestone, the Encrinital 
Limestone, the Chouteau Limestone, the Onondaga Limestone, the Cape Girardeau 
Limestone^ the Trenton Limestone, and the 2d, 8d and 4th Magnesian Limestones. 
All of these formations are, more or less, employed in the places where they are ex- 
posed. Nos. 1 and 6 of the Upper Coal Series furnish the rock used in the Presby- 
terian Church and the public-house, erected by Mr. Park at Parkville, and in the 
public buildings at Fort Leavenworth, all of which indicate their durability and 
beauty; and the ease with which it is wrought into any desirable form, renders it a 
Tery economical building material. No. 41, of the Middle Coal Series, is a light 
gray semi-crystalline limestone, which is both durable and beautiful. It is used at 
Lexington. 

The St Louis Limestone has many beds of excellent rock, which are extensively 
quarried and employed for various purposes in St. Louis county. The Archimedes 
beds furnish a great amount of very durable limestone. It is used for the Custom- 
house in St. Louis. The Encrinital strata are more extensively employed for eco- 
nomical purposes than any other limestone in the State. The State University, and 
the Court-house at Columbia, furnish abundant proof of its adaptation to building 
purposes. The upper beds of the Trenton Limestone, and the dark compact and 
the light magnesian strata in the lower part, are very desirable building stones ; but 
the middle beds are not so durable ; still, they are sometimes used. The Court* 
house in St. Louis, presents good examples of the Trenton Limestone. 

The strata of Cotton-Rock, so abundant in the Magnesian Limestones, are much 
used. The State-house, Court-house, and many other buildings at Jefi'erson City, 
show the adaptation of this limestone to such purposes. These formations, also, 
contain numerous beds of the silicious and the magnesian crystalline varieties, which 
are much stronger and more durable than the Cotton-Rock. 

Marhlet. — There are several beds of excellent marble in the State. The beau- 
tifal and durable oolite in the Archimedes Limestone, near Ste. Genevieve, is well 
worthy the attention of those who desire a light-colored marble. The residence of 
the Hon. L. M. Kennett, in St. Louis, is built of it. The 4th division of the Encri- 
nital Limestone (see p. 100) is a white,- coarse-grained crystalline marble, of great 
durability. It crops out in several places in Marion county. One of the best locali- 
ties is in the bluffs of the Mississippi, between McFarlin's Branch and the Fabius. 
The Lithographic Limestone would furnish a hard, fine-grained bluish drab marble, 
that would contrast finely with white varieties in tesselated pavements for halls and 
courts. 

The Cooper Marble of the Onondaga Limestone, has numerous pellucid crystals 
of calcareous spar disseminated through a drab or bluish drab, fine compact base. 
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It exists in great quantities on the La Mine, in Cooper, and on See's Creek, and in 
other places in Marion ; and it is admirably adapted to many ornamental uses. 

McPherson's Marble, a bed of the Trenton Limestone, situated in the yicinity of 
Rattlesnake Creek, is a hard, light-colored, compact limestone, intersected with 
numerous thin Toins of transparent calcareous spar, which giye it a beautifully 
Tariegated surface, when well polished. It appears to be istrong and durable. 
McPherson's marble block, on Fourth-street, St. Louis, is constructed of it. 

Cape Girardeau Marble is, also, a part of the Trenton Limestone, located near 
Cape Girardeau. I have not seen it, and must refer to Dr. Shumard's Report, page 
155, for a description of its properties. 

There are several beds of very excellent marble in the Magnesian Limestone 
Series. In Sees. 84 and 85 of Town. 84, R. 8 E., are several beds of semi-crystalline 
light-colored marbles, beautifully clouded with buff and flesh colors. They receive 
a fine polish, are durable, and well fitted for many varieties of ornamental work and 
building purposes. But one of the most desirable of the Missouri marbles, is in the 
8d Magnesian Limestone, on the Niangua. It is a fine-grained, crystalline, silico- 
magnesian limestone of a light drab, slightly tinged with peach-blossom, and beau- 
tifully clouded with the same hue or flesh color. It is twenty feet thick (see p. 126), 
and crops out in the bluffs of the Niangua, where the 8d Magnesian Limestone pre- 
vails, as seen in No. 6, PI. XIV. This marble is rarely surpassed in the qualities 
which fit it for ornamental architecture. 

There are, also, several other beds in this and the other magnesian limestones, 
which are excellent marbles. Some are plain, while others are so clouded as to pre- 
sent the appearance of breccias. 

Oranite, — Granite Knob* will furnish any amount of a superior coarse granite, 
admirably adapted to all structures where durability and strength are desirable. Its 
introduction to general use, in St. Louis, would add much to the architectural ef- 
fects produced by her public and private edifices. 

Brick, — The pipe-clay and sands of the Drift will furnish a large amount of 
the very best materials suitable for manufacturing the most durable and beautiful 
brick. The argillaceous portions of the Bluff, make a very good article. It is gene- 
rally diffused, and is almost universally employed for that purpose. Nearly every 
township, in those parts of the State, thus far examined, has an abundance of these 
clays. 

Fire-Bricks are manufactured from the fire-clays of the Lower Coal Series, in 
St. Louis county. These bricks have the reputation of possessing fine refractory 
properties. There are many beds of fire-clay in the Coal Measures ; and, besides, 
some beds of the Hudson River Group, in Ralls and Pike counties, of the Hamilton 
Group, in Pike and Marion, and of the Vermicular Sandstone and Shales on North 
River, seem to possess all the qualities of the very best fire-clays. The quantity of 
these clays is great, almost beyond computation. No possible demand could exhaust 
them. 

Fire-Bock has often been observed, and a few localities were mentioned in Chap- 
ter I. Some of the more silicious beds of No. 6 of the Coal Measures, are very 
refractory, as many have discovered in attempting to bum them to lime. The 
sandstones of Nos. 28 and 84 are, also, good fire-rocks. The upper strata of the 
Ferruginous Sandstone, some arenaceous beds of the Encrinital Limestone, the 
upper part of the Chouteau Limestone, and the fine-grained impure beds of the Mag- 
nesian Limestones, all possess qualities which will enable them to withstand the 

* See a deKriptlon of this roek on page 134. 
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action of fire. But the 2d * and dd Sandstones are the most refractory rochs yet ex- 
amined, and are well adapted to use where great strength and firmness are not de- 
manded. 

Paintt. — There are several beds of pnrple shales in the Coal Measures, which 
seem to possess the properties requisite for paints used in outside work. Nos. 10, 
81 and 50 of this Formation, have shales of a bright purple color and firm tex* 
ture. But No. 10 possesses the best qualities. . It has a more uniform texture and 
color, and is much more abundant than either of the others. This bed is exposed in 
the bluff opposite to Bethlehem ; at Fort Kearney ; in a bluff, ten miles below that 
station, opposite Sonora; at the mouth of Little Nemaha; and at Dallas, Weston 
and Parkville. Mr. Park, of the last place, has used it with oil, both alone and 
mixed with white lead, for outside work; and several years' exposure have proved it 
very durable. Its color is more brilliant when prepared with oil ; but when mixed 
with white lead, it produces a dark, dull peach-blossom color, which is very agree- 
able and appropriate for some purposes. Its properties as a fire-proof paint, were 
also tested by Mr. Park.f An inch board was covered with a thick coat, when 
coals were burned upon the painted side, until the whole thickness of the board was 
charred ; but the paint remained fii^a and uncracked. He has, also, compared it in 
use, with the famous Ohio paint, and thinks ours the best. At several of the above 
localities, thousands of tons could be thrown ftrom thd beds into a boat lying in the 
river beneath. 

Cements. — All of the limestone formations in the State, from the Coal Measures 
to the 4th Magnesian, have more or less strata of very nearly pure carbonate of 
lime, which will, consequently, make good quick lime. But few, if any, of the 
States have such an abundance, and so general a distribution of this important article 
of domestic use. 

Hydrattlic Cements. — It is well known that limestones containing considerable 
quantities of sllex, alumina, magnesia and iron, often make good hydraulic cements ; 
but we know but little of the exact proportion there should be of each ingredient, 
what order of combination should exist among them, or what changes take place in 
the hardening of the cement. It is, therefore, impossible to tell, with certainty, 
from the physical or chemical properties of a limestone, whether it will form a good 
hydraulic cement. And, hence, arises the necessity for practical experiment upon 
the rock by making it into a cement, before we decide upon its merits as a hydraulic 
lime. A press of other duties has prevented us from making these experiments. 
Still, we know that a limestone must have certain ingredients to render it hydraulic. 
By the appearance of the stone, we can tell with tolerable certainty, whether it con- 
tain the necessary elements ; and an analysis will show whether those elements exist 
in such proportions as will probably render the lime hydraulic. 

All the limestones, whose physical characters indicated hydraulic properties, 
have been collected, and some of them subjected to analysis. So far as can be judged 
from the results obtained, we have many beds of hydraulic limestone. 

From all the experiments made upon this subject, Burnell, in his work on 
Cements, deduces the following principles : — 

Isi ''When the limestonei contain ailez in combination with alumina (common day), magnesia, 
the oxides of iron and of manganese, in Tarions respectlTe proporttons, but limited to eight or twelve 
per cent, of the whole maaa, th«y yield moderately hydraulic limes." 


* A desrription of this rock is giTen on page 125. 

f The Survey is much Indebted to Mr. Park fi>r InflMinatlon and aid, while exploring the neigli- 
boffhood of Parkville. 
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Sd. *< Where tiie abore ingredienta are praeent ia the proporiton of from ftfteen to d^^teen per 
•ent, bat the sUez alwayi predominating, the limeetoDee yield an hydraulic lime.*' 

Sd. " When the limestones contain more than twenty and up to thirty per cent of the abore ingre- 
dients, but with the silex in proportion of^ at least, one half of thenii they yield eminently hydraulic 
Umes." 

According to these principles, we have, as indicated by analysis, eight limestones, 
which come nnder the 1st class, and six, under the 8d class, or those eminently 
hydraulic. 

Those beds which come under the Ist class, belong to the following formations : 
Middle Coal Series. — No. 36 comes in this class of cements. For description and 

analysis, see pages 88 and 84. 
Middle Coal Series — No. 48, also, belongs here. Its description and analysis are 

given on page 85. 
Lower Coal Series. — No. 66 belongs to the same class. Its description and analysis 

are given on page 86. 

Vermicular Sandstone and Shales. — The middle beds are hydraulic, as indicated by 
the analysis and description, on page 108. 

Lithographic Limestone. — The upper beds come in this class. Its analysis and d^ 
scription are on page 105. 

Cape Girardeau Limestone. — The analysis and description may be seen in Dr. Shu- 
mard's Report, on page 154. 

Magnesian Limestones. — Several beds in these formations belong in this class. See 
the description of these rocks in this and Dr. Shumard's Report 
The following come under the 8d class: — 

Upper Coal Series. — No. 12 shows strong indications of being an excellent cement. 
The description is given on pages 79 and 80. 

Middle Coal Series. — The septaria of No. 81, which is exposed in the bluff at Lex- 
ington, give good evidence of hydraulic properties. The analysis and descrip- 
tion are on page 88. 

Middle Coal Series. — No. 44 of this Series comes in this class. Page 84 gives its 
analysis and geological position. 

The Chouteau Limestone. — The upper division of this formation, as it is developed in 
Boone, Cooper and Moniteau counties, gives the best indications of excellent 
hydraulic properties. The beds are about thirty feet thick, and have a uniform 
texture and composition. These very much resemble the hydraulic strata at 
Louisville ; and can furnish any desirable quantity. The analysin and descrip- 
tion are on pages 101 and 102. 

Vermicular Sandstone and Shales. — The middle beds of this formation, both in Marion 
and Cooper, have superior hydraulic properties. This is especially indicated 
by the dark-clouded beds, which were passed through, in sinking the well of 
Mr. Winston Walker, in Cooper. The analyses and description may be seen on 
pages 108 and 104. These strata are developed over a large area in the counties 
mentioned. 

Sudson River Oroup. — The upper and lower beds of this formation give good evi- 
dence of being hydraulic. The description of the rock and its analysis are on 
pages 110 and 111. 

From present indications, the hydraulic limestones of our State may be ex- 
pected to supply the home demand, and furnish large quantities for exportation. 

ROAD MATERIALS. 

In a country where the superficial deposits make such bad roads, it is a matter 
of no small importance to have an abundance of good materials for highways. The 
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limestones, so abundant in the coontry, are much used for macadamized roads. But 
the rapid pulverization of limerock, and the consequent mud and dust, particularly 
in towns and cities, render it very desirable to point out a more durable and eco- 
nomical substitute. The coarse gravels of the Boulder Formation, and of the river- 
beds, furnish an abundance of the best possible substitute. These deposits contain 
gravels of any degree of fineness, from the sand, suited to the formation of footpaths, 
to the pebbles best adapted for carriage-ways. Any amount, of any given coarse- 
ness, may be obtained by screening, in all parts of the country, either from the Drift 
or the river-beds. These pebbles have the advantage of limestone in several par- 
ticulars : — 

1st. They are more durable, being fragments of chert and the harder igneous 
and crystalline rocks, which have withstood the action of those unknown but all- 
powerful causes, which have worn away and ground to dust so large a portion of our 
superficial rocks, and transported to our territory such quantities of the rooks in 
sUu, several hundred miles to the north. Those from the river-beds, also, have 
been exposed to aqueous action for unknown ages. 

2d, They are less injurious to animals and carriages, as all the pebbles are 
water-worn and rounded. 

8^. By their use we should avoid the impalpable dust of the limestone, so inju- 
rious to health and property in our cities. We should, also, escape much of the 
mud, which is scarcely less objectionable. ^ 

Should St. Louis but pave a single street with these pebbles, every person living 
or doing business upon it, would at once see the difference in comfort and health. 
The impalpable dust of the dry weather and the liquid mud of the wet, would no 
longer soil the furniture and goods of the Houses and shops, and clog the lungs and 
disfigure the garments of those passing over it. Material could be obtained from 
various parts of the State. Good pebbles are abundant in the streams of Marion, 
Boone, Cooper and Moniteau. The Osage and its tributaries can supply any needed 
quanUty. And there can be no doubt that the Gasconade and the Meramec have a 
good supply of them in localities nearer to St. Louis. Small steamers could easily 
reach bars, made up of good pebbles, on the Osage, the La Mine and other streams, 
and obtain a supply sufficient to meet all demands. 

UTHOGRAPHIO LIMESTONB. 

This is a very fine compact even-textured rock, which resembles the best litho- 
graphic stones so closely that hand-specimens of them can scarcely be distinguished. 
The following analyses show them to be similar in composition. The first specimen 
was from Hannibal, and the second from Solenhofen, Germany * : — 
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Messrs. Schaerff & Brother, of St. Louis, have tested this rock and pronounced 
some parts of it good. Excellent slabs, large enough for small engravings, can be 


* The Smnroy la indebted to Mesnrt.Sdiaerff A Brother for a specimen of a good stone used by them 
for engraring. 
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obtained with ease ; but the jointed stractore of the strata and an occasional particle 
of iron pyrites, will make it difficult to get large slabs of suitable quality. 

LTJMBER, AND WATJBR-POWER. 

It may be a matter of surprise to some to learn that Missouri, notwithstanding 
our heayy importations of lumber (see p. 42), has a great abundance of almost eyery 
desirable yariety, most advantageously situated. Indeed, with the exception of 
White Pine, Cedar and Live Oak, our supply seems to be all that could be desired. 
(See Appendix C.) On the borders of our navigable streams (see page 189) and 
their large tributaries, Oak, Hickory, Walnut, Maple, Ash, Linden, Cherry, Locust 
and Birch, grow in the greatest abundance, and in magnificent dimensions. There 
is no physical reason why St. Louis should not export several times as much lumber 
as she now imports. Though Bangor, in Maine, exports more lumber than any city 
on this continent, and, perhaps, more than any in the world, the forests which supply 
it are located at a greater distance and on streams much more impracticable than 
ours in Missouri. 

It seems unnecessary to specify where good localities exist, for there is scarcely 
a stream in the State which is not bordered by forests of excellent lumber. The Mis- 
souri, the Osage and all its tributaries. Spring River, Gasconade, Grand, Chariton, 
La Mine, South, North, Salt and Fabius rivers, are bordered with magnificent for- 
ests of the trees peculia9to the Alluvium. 

All of these streams, save the Missouri, furnish water-power and good mill-sites ; 
and even the large springs of the Niangua, afford the best water-power and mill-sites 
observed in the State. But steam has usually proved the most economical power 
for the manufacture of lumber, as the site can be selected with greater advantage. 

SPRINGS. 

• 

We have a great abundance of Springs, both fresh and mineral. The fresh 
springs are very numerous in all parts examined, and some of them are very large. 

Bryce's Spring, on the Niangua, is the largest observed. The quantity dis- 
charged was carefully measured ; and it was ascertained that 455,828 cubic feet of 
water were discharged per hour, and 10,927,872 cubic feet per diem. The Gunter 
and Sweet Springs are not quite so large. And what increases their value, the quan- 
tity and temperature of the water scarcely changes during the year. We have seve- 
ral varieties of Mineral Springs; Chalybeate, Sulphur and Brine. The most import- 
ant Chalybeate Spring observed, is in or beneath the Ferruginous Sandstone, west 
of Oseola. Salt Springs are very generally diffused, and will be mentioned in the 
County Reports. The Sulphur Springs are, also, very abundant; ond a few have ac- 
quired some considerable reputation for their sanitary qualities. Those most popu- 
lar are the Chouteou Springs, in Cooper; the Elk Springs, in Pike ; and the Monagaw 
Springs, in St. Clair. We have seen Sulphur Springs in Marion, Pike, Howard, 
Cooper, Saline, Benton, St Clair and St. Louis counties. 

Petroleum Sprinffs. — I am indebted to the Hon. Charles Sims for a bottle of 
Petroleum, from what is commonly called Tar Spring^ situated about five miles west of 
Cold-water Grove, which is near the middle of the western boundary of Cass county. 
The Petroleum usually rises with the water and forms a stratum on its surface ; but, 
in drought, when the spring does not discharge water, it comes up in a pure state 
and fills the basin. 
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CHAPTER III. 

SCIENTIPIC GEOLOGY OF MAEION COUNTY. 

BTBTSM I. 
y. a — ALLUYIUH. 

This Formation in Marion county presents its usual character- 
fstic features. It everywhere presents evidences of its being the 
result of agencies now in operation. It has been formed since the 
present order of things commenced. These deposits have been ac- 
cumulated by the combined action of frost, air and water upon the 
mineral, animal and vegetable kingdoms. It is found in small 
quantities in all places, but, as usual, most abundant in ponds, 
marshes and river bottoms. 

The rocks of this formation found in Marion, are — 
1st, Soils. 2d. 8qLnds and Pebbles. 

3d!. Clays. ith. Vegetable Mould or Humus. 

5th. Calcareous Tufa. Qth. Bog Iron. 

1th. Stalactites and Stalagmites. 

Ist. The SoU is, as nsnal, made up of the debris of the Qnderlying rocks com- 
mingled with Yegetable and animal remains. (See Economical Geology of Marion 
county, and pp. 61 and 187.) 

2d. 8and8 and Pebbles are abundant in the bottoms and beds of the streams. In the 
Mississippi bottom, the sands abound where they were deposited by the river at high 
stages of water. In the beds of the other streams are found numerous bars of a 
coarse water>wom gravel or pebbles, like shingle. The materials are derived from 
the Drift and the chert of the Carboniferous Limestones. 

8d. Clays are fine deposits formed in the more tranquil waters of sloughs and 
ponds. They are common in the Mississippi Alluvium. 

4th. Dark Vegetable Mould or HumuSy variable in character ttom pure vegetable 
matter to a clayey vegetable mould, is abundant in the swamps, ponds and sloughs, 
particularly in those bottoms which support a rank vegetation. 

5th. Calcareous Tufa was found in small quantities in caves and under bluffs, 
where it is deposited by the evaporation of limestone water. 

6th. Bog Iron exists in small quantities. It is deposited from the waters of the 
Chalybeate Spring, near Sharpsburg. 

7th. Stalactites and Stalagmites are seen in a few localities only, in this county. 

The fossils of the Alluvial strata are numerous, and all belong to living species, 
save those found in the fragments of the older rocks. 

We may get a good idea of the Alluvium of the Mississippi bottom from Sec. 8 
of Chap. I., taken above the City of Hannibal, in Sec. 5 of Town. 67, R. 4. 

A more complete description of this Formation may be found under Alluvium, 
!&n Chap. I. of this Report. ^ 
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P. »— BOTTOM PRAIRIE. 

There is an extensive area of this Formation in the Mississippi 
bottom. Its thickness varies from fifteen to thirty feet, and is made 
up of alternate layers of sands, clays and vegetable deposits. As 
usual, the vegetable deposits are most libundant at the top, the clays 
in the middle, and the sands at the bottom. Section 6 of Chap. I. 
gives a good representation of this Formation in Marion county. It 
was taken near Marion City, which stands upon it. 

A more extended account of this Formation is given in Chap. I. 
of this Report. Its properties and fossils are the same here, and need 
not be repeated. 

p. c— BLUFP OR LOESS. 

This Formation is not so well developed here as in some of the 
western and central counties ; yet it is so thick and so universally 
distributed, as to exert its happy influences upon the soils of Marion. 
This is especially true of the Elm and Hickory Lands. 

This deposit is, as usual, a rich silico-argillaceous marl, furnish- 
ing at once the materials for an invaluable subsoil and an excellent 
brick.''' In some places it becomes more argillaceous and furnishes 
a subsoil too retentive of water ; in other positions, and particularly 
over the micaceous sandstone of No. 1, Sys. III., it becomes too are- 
naceous to furnish a first-rate soil. A small portion only, in the 
south-western part of the county, is thus afiected. 

In the central parts of the county, the lower part of this deposit 
is highly charged with the red oxide of iron, and presents a very 
bright red color. 

In other respects, this Formation has its usual composition and 
brown ash color, and furnishes some of the best lands in the county. 
But few fossils were found in it in Marion. All found, however, were 
identical with those already given. Its thickness is variable ; in some 
places, thirty feet. See Secs.f 6, 7 and 118. 

p. d— DRIFT. 

In this Formation we find two important divisions : — 
lat. Boulder. — This deposit is more abundant in this county 
than in any yet examined. It is seen everywhere under the BlufiF 
Formation, and the materials are much finer than usual in ^the 


* See analysis of specimen from Hannibal, p. 72. 

f Sections not otherwise designated, refer to tbe Schedule of Sections for 
Marion connty appended to this import. 
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northern part of the State. On Hopkins' Branch, Sec. 18 of Ma- 
rion county Schedule, it is highly charged with red oxide of iron. 
It furnishes an excellent gravel for roads and walks, and a fine sand 
for cements and mortars. 

Its thickness varies from one to fifty feet. See Sees. 26 and 18 
of the Schedule, and the blufiis near the Plank-road, two miles from 
Hannibal. (See PI. III.) 

2d. Pipe Clay. — This is a bluish white plastic clay. Its color 
seldom varies to a yellowish tinge. It contains little, if any, foreign 
matter, and furnishes a most excellent material for pottery, and the 
other uses for which such clays are employed. It is not so abundant 
as the two last Formations, but is found in sufficient quantities, in 
the various parts of the county, to supply all demands for its use. 

Its thickness is often four feet. See Sees. 31 and 92. No fossils 
have been found in it, and it is doubtful whether it belongs to the 
Drift period ; but, since it is everywhere associated with the Boulder 
deposit, I have ventured to place it here until further investigation 
enables us to say positively where it belongs. 

SYSTEM III. — CARBONIFEROUS. 
F. e— GOAL MEASURES. 

The Goal Measures of Marion county are made up of: — 

No. 1. Mieaeeous Sandstone,* — This rock is a dark brown micaceous sandstone, 
containing concretions of the oxides of iron, alumina and silica, or impure sandy 
concretions of the oxides of iron. It is usually found in thick irregular beds, but 
sometimes regularly stratified ; when the surfaces of the strata are much more abun- 
dantly studded with particles of mica. It frequently padses into a conglomerate, 
which contains water-worn fragments of wood. The pebbles, the wood, and aU ihtii 
other ingredients of this rock, haye every appearance of a deposit formed near a 
shore, at the mouth of a stream. 

This sandstone is yery yariable in thickness, and frequently decreases many feet 
in a hundred yards. At Sec. 140 it is twenty-five feet thick. It is most abundaat 
in the south-western portion oif the county. 

JVo. 2. Bituminotu Shales. — These deposits are thin-bedded argillo-arenaceons 
shales, colored black by bituminous matter. Their range is very limited, and they 
seldom crop out. In appearance they resemble, in a slight degree, some varieties of 
coal, for which they are sometimes mistaken, as they btim freely until the bitumen is 
exhausted. Sees. 80, 62 and 189. 

No. 8. Coal. — ^'his bed is a very pure light Bituminous Coal, which appears to 
be made up of innumerable small plants. In many places it presents the appear- 
ance of charcoal. 

It varies in thickness fW)m twelve to fourteen inches. (See Sees. 80 and 62.) 

* See No. eo of thA Lower Coil Series, p. Se. 
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At Seo. 189, we have anotber bed of Coal in a rayine, whose sides are mnral 
bluffs of Encrinital Limestone. The coal in this bed is very poor, being highly 
charged with the salphuret of iron, so injorioos to the health of those who use it, 
and the metals worked with it. 

No. 5. Fire- Clay. — This deposit is more argillaceous than the Fire^Clays un- 
derlying the coal, usually are. It was seen in a few places only. No fossils were 
found in it. 

Its thickness yaries from one to two feet. (3ee Sees. 84 and 141.) 

LOWER CARBONIFEROUS. 

K /— FEKRUaiNOUS SANDSTONE. 

This deposit is a brown or white saccharoidal sandstone. It is 
generally indurated and regularly stratified ; but it sometimes be- 
comes more massive, friable and saccharoidal. When indurated, it 
furnishes a good building material, and is sometimes used for grind- 
stones. When saccharoidal, it readily crumbles, and afibrds the best 
possible sand for cement, mortars and glass. 

No fossils have been found in it. 

Its thickness is about eight feet. (See Sees. 80, 82, 84 and 135.) 

F. p— ST. LOUIS LIMESTONE. 

This formation was recognized in but one place in Marion, and 
the only proof seen of its existence there, is a few imperfect plates of 
Palcechinm muUipora. Sec. 61 gives the locality on Troublesome 
Creek. 

r. A— ABCHI9IEDES LUfESTONS. 

This is well developed in the county. It is composed of bluish 
gray crystalline limestones, interstratified with blue argillaceous 
shales. These shales, when exposed, readily decompose and form a 
bluish gray clay. It is most abundant in the upper part of the 
formation. (See Sec. 14, p. 92.) In places, the limestone assumes 
an impure argillq-arenaceous character, with a light brown color. 

This rock abounds in silicious geodes, varying in size from one 
to fourteen inches in diameter. The crust is silicious, and the drusy 
cavity set with crystals of quartz, or calcareous spar, whose surfaces 
are often bespangled with small brilliant crystals of Galena, Pyrites 
or Zinc Blende. (See p. 96.) 

This rock furnishes an excellent material for building, and fof 
lime. We saw no large quarries in it in this county; but those at 
Keokuk show the fine qualities of this limestone. 

When fully developed, it is abouj; one hundred feet thick. (See 
Sees. 36, 58, -94 and 108.) 
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Zinc and Lead were found in this rock, in small quantities only, 
in this county. 

F. i— ENCRINITAL LIMESTONS. 

This important Formation is found in nearly every highland town- 
ship in the county. It is (if we have any) the equivalent of the 
Scar Limestone of England. 

It is usually a coarse-grained, crystalline, grayish white limestone. 
Some strata are reddish or brown, and arenaceous. Some few thin 
strata are argillaceous. It is everywhere characterized by lenticu- 
lar masses of chert disseminated, or arranged in beds parallel to the 
lines of stratification. It, also, has a peculiar jointed structure, re- 
sembling in general appearance the sutures of the cranium. 

Many strata are mostly made up of fragments of Grinoideans. 
(See p. 97 — Fossils, pp. 99 and 100.) 

Marion county presents seven of the eight distinct and pennanent divisions of 
this Formation ; ». 0., all bat the 2d. (See p. 99.) 

1st. The upper and chertj portion, Tvhose characteristics are given in Chap. I. 

4th. This part of the Encrinital Limestone is exhibited in the bluffs above Han- 
nibal. (See description in Chap. I.) 

6th. Impure, arenaceous, coarse-grained limestones. The arenaceous portions 
are stained with iron, and decompose rapidly, leaving the fossils in a very perfect 
condition. 

These beds are about twenty feet thick, at Sec. 27, on North River, below Pal- 
myra ; Sec. 85, near Hick's Mill ; and Sec. 77, below Marshall's Mill. 

7th. A bed of coarse-grained, white crystalline Limestone dr Marble, very uni- 
form in structure, and containing but few fossils. 

It is well characterized by the Spirifer Burlingtonentis. Its thickness is ten or 
fifteen feet, at Sec. 13, at McClintock's Hill, south of Palmyra; and Sec. 12, above 
Hannibal. The Calaboose, at Hannibal, is built of this beautiful and durable rock. 

8th. This is the lowest member of this Formation, and is an impure, crystalline, 
brownish gray limestone, in thick beds. 

Its thickness is fifteen or twenty feet, at Sec. 97, Price's Branch, near Phila- 
delphia ; Sec. 119, at McClintock's Hill ; and Sec. 12, above Hannibal. Some of 
these divisions of the Encrinital Limestone, though obvious and persistent in this 
county, have not appeared so distinct in other parts of the State. 

This rock sustains an impogtant relation to the useful arts. It furnishes a large 
portion of the lime and building materials in various parts of the State. The quar- 
ries at Hannibal, Palmyra, Sharpsbnrg and Philadelphia, are in<rthis rock. In the 
bluffs of the Mississippi, between the Fabius and McFarlin's Branch, it presents 
some strata of pure white granular marble, suitable for ornamental buildings and 
monuments. 

This formation is not so well developed in this county as in some other parts of 
the State. Here its greatest thickness is not more than one hundred and eighty-five 
feet. (See Sees. 6, 10, 44, 94, 110 and 186.) 
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CHEMUNG. 

J*.i— CHOUTKAU LIMESTONB. 

This rock, in its lithological characters, very nearly resembles 
that above it, but its fossils are very different. The change in fossils 
is very abrupt. Scarcely a species, from either rock, passes the line 
of demarcation. 

It is a gray crystalline limestone, interstratified with impure, 
brown ferruginous beds of very hard, massive and durable lime- 
stones, from which it gradually passes into the impure sandstones 
beneath. 

Its greatest thickness is forty feet. (See Sees. 97, 103 and 116.) 

This formation is so thin, and so similar to that above it, and the 
lithological change is so great immediately below it, that one would 
scarcely expect so many fossils entirely distinct from all in the rocks 
above. (See p. 101.) 

F. Jk— VERMICULAR SANDSTONE AND SHALES. 

The upper part of this formation is usually a buff or brown, fine- 
grained, pulverulent, argillo-calcareous sandstone. It is usually per- 
forated in every direction by vermicular pores, filled with the same 
material in a softer state, and more highly colored by iron. 

When exposed to atmospheric agencies, this portion often disin- 
tegrates, and leaves the rock full of vermicular passages, as if worm- 
eaten. 

The middle portion is a silico-calcareous argillite, of a grayish 
blue color. It has the peculiar markings of the upper part, toge- 
ther with those of a curious Fucoid. It often passes into a hy- 
draulic limestone. 

The lower part is usually a blue argillaceous shale or fine clay, 
in regular thin strata. It contains numerous cylindrical, elliptical 
and globular masses of Iron Pyrites, whose surfaces are set with 
myriads of minute cubic crystals, the faces of which are tarnished 
and present all the varying colors of changeable silks. 

This shale, on exposure to atmospheric influences, disintegrates 
and forms a semi-plastic clay. 

The middle portion has yerj interesting fucoidal markings. On North Biytr, 
the upper strata t»how some markings like those which give name to the Caada-GaUi 
Grit of New York. 

The thickness of this formation is about seTenty-five feet. (See Sees. 12, 88, 
114, 115, 122 and 128.) It is well exposed on the Mississippi, South, North and 
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Fablns rivers; ob See's, Lick and Clear Creeks; and on Tyrrill's and Pri9e'8 
Branch. 

The upper part of these strata is sometimes nsed for fonndations, and in one 
instance, at least, for a oulyert on the Railroad. 

It is not snfficiently indurated to prove a strong and durable stone, or it would 
be exposed in the bluffs like other durable rocks, instead of being covered by its 
own disintegrated particles. It has never been seen, except where its surface had 
been recently exposed. 

r. Z— LITHOaRAPHIO LIMESTONE. 

This rock presents very constant and well-marked lithological 
characters. It is a pure compact limestone, breaking rather easily, 
with a smooth conchoidal fracture, into sharp angular fragments. 
Its color varies from a light drab to the lighter shades of buff and 
blue. It gives a sharp ringing sound under the hammer, from which 
it is called ^' pot-metal *' in some parts of the county. 

It is very regularly stratified, in beds varying from four to fifteen 
inches in thickness, often presenting, in mural bluffs, all the regu- 
larity of masonry. In the bluffs above Louisiana, on the Mississippi, 
is a fine example of this characteristic feature. 

This rock contains much calcareous spar in large crystalline 
masses, and in drusy cavities. Fine specimens of Iceland spar, show- 
ing the beautiful phenomenon of double refraction, are found at 
Hannibal and other places. 

Small quantities of Lead and Zinc were found in it, on South 
River, near the county line. Sec. 8. 

The lower strata are thicker, darker colored and a purer carbonate of lime ; 
while the upper are magnesian, and present various shades of drab and buff, as at 
the mouth of McDowell's cave, in the north-east comer of RaUs county. 

It is very variable In thickness. At Hannibal, Sec. 11, it is fifty-six feet, while 
at Sec. 126, on South River, thirteen miles west, it is but two feet (See Sees. 6, 
2, 127 and 185.) 

Its fossils are scarce, and are rarely obtained in a perfect state. The most cha- 
racteristic are Spififer MarionermSf 8. euepidatus, Productua Murehisonianus, Phillipsia 
Mttaourieruia and FiUciUa gracilis. 

It bums to an excellent lime, and furnishes a rock for rough walls, both durable 
and cheap. The lower beds are a very good lithographic stone, and a future demand 
may make it very valuable for that purpose. (See p. 169.) 

It may be proper to state here that there is, just below this rock, some two feet 
of soft, brown argiUo-calcareous sandstone, which contains the same fossils as the 
Lithographic Limestone above, together with a beautiful species of Conularia, 

SYSTEM IV. 
F. 1)— HAMILTON GROUP. 

In Marion coxinty this rock is very constant in its lithological 
characters. It is an argillaceous shale or fire-clay, somewhat are- 
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naceous and very imifonnly and thinly stratified. On exposure to 
the air, it crumbles and forms a semi-plastic clay. 

It is so similar to the lower portion of the Vermicular Sandatonea 
and Shales, as seen at Sec. 114, on North River, that it is impossi- 
ble to distinguish them, except by their stratigraphical relations to 
the other rocks. It is about fifty feet thick, though often much 
thinner. (See Schedule of Sees. 6, 125, 127 and 185.) 

No fossils but a Oonularia have been observed in these shales in 
Marion county, but the few found in Pike are characteristic of the 
Hamilton Group. (See p. 107 and Catalogue VII.) 

It is, doubtless, identical with the shales near Ashley, in Pike 
county, which contain fossils common in the Hamilton Group 
of the West. It occupies the same position, or one very near 
it, and presents nearly the same lithological characters. The 
absence of the Oolitic Limestone of Louisiana, and the overlying 
shales, produces the uncertainty of the position of this Group in 
Marion. Still, all the evidence places it in the Hamilton age. 

This rock gives every indication of a good Fire-Clay. Analysis 
and experiment will soon determine the matter. The quantity on 
the South River alone is suflScient to supply the world. 

V. m— ONONDAGA LIMESTONB.— COOPER UARBLB. 

This marble is easily distinguished by its lithological characters. 
It is a hard, compact, blue limestone, which has disseminated through 
it, numerous small angular masses of pellucid calcareous spar. These 
particles of spar often present the appearance of Arabic characters, 
like the quartz in graphite granite. This marble is hard and dura- 
ble, and receives a fine polish. 

It passes down into a light-colored, thin-bedded, argillaceous 
limestone, which is, probably, the upper part of the Hudson River 
Group. A single filiform coral, Acervularia Davidaoni? is the 
only fossil found in this rock. 


ECONOMICAL GEOLOGY OF MARION COUNTY. 

BUILDINQ MATERIALS. 

Limestones. — Th« Archimedes and the EncrinitAl Limestones and the Cooper 
Marble, aU famish building materials, at once cheap, durable and beautiful. The 
quarries at Hannibal, Palmyra, Philadelphia and Sharpsburg, and the beds of those 
Formations exposed in aU the bluffs of the county, afford ample eTidenee of a yast 
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quantity of ezoellent limestones for building parposes. The Calaboose at Hanmbal 
presents a fine specimen of the Encrinital Limestone. 

Marble. — Some beds of the Encrinital Limestone in the bluffs of the Missis- 
sippi, between the Fabius and McFarlin's Branch, and in seyeral other places in 
the county, would furnish an abundance of durable white crystalline marble. The 
Cooper Marble, F. m, on North and South BlTcrs, and See's Creek, presents many 
beds of a fine blue marble, bespangled with ntunerous pellucid crystalline particles 
of calcareous spar. This rock receiyes a fine polish, and is well adapted to oma- 
mental marble work, where dark yarieties are appropriate. 

The Lower beds of the Lithographic Limestone, exposed near the water at Han- 
nibal, are, also, well adapted to the same yarieties of work, though the color is not 
so dark, it being a bluish drab. 

These marbles are admirably fitted for use in tesselated payements. Squares 
of the latter yarieties, alternating with the white, would present a fine eff'ect. 

Freestone, — The sandstone, F. /, contains, in. many places, beds of ezoellent 
freestone for building purposes ; as in the quarry near Mr. Pond's, and in the bluffs 
of North Biyer and the Fabius. The micaceous Sandstone, F. e, is sometimes used, 
but it disintegrates too rapidly to be durable. 

The upper strata of the Vermicular Sandstone, are used for the Eastern abutment 
of the bridge oyer the South Fork of North Biyer, near the mouth of See's Creek, 
and for a colyert of the Bailroad, near Sec. 124. It is not sufficientiy firm for 
durable masonry. 

Bricka. — The clays of the Bluff Formation famish an abundance of ezoellent 
material for bricks. The sand and clay are often mixed in the requisite proportions 
for use, while there is enough of the oxide of iron to giye the burnt brick a fine red 
color. (See page 72.) 

The red clay in the Bailroad out at Palmyra, with a small mixture of clean 
sand, would make superior, hard, durable and deep red brick. In short, materials 
for this use, are abundant in all parts of the county. 

Cements and Mortars. — The Limestones, Fs. h, t, I, and m, all contain strata 
which will bum into lime of the yery best quality. The Boulder Deposit and the 
Alluyium of the riyer bottoms, abound in good sands for mortars and cements. 

Hydratdic Cement. — The upper part of the Lithographic Limestone and the 
middle portions of the Vermicular Sandstones and Shales, afford some Hydraulic 
Limestones, but the quality of the cements formed from them has not yet been ex- 
amined. We shall test their yalne by experiment (See pp. 167 and 168.) 

ROAD MATERIALS. 

Materials of the yery best quality for roads are found in the greatest abundance 
in the Drift and the riyers and creeks, in yarious parts of the county. The grayel of 
the Drift, when well selected, oan not be surpassed for roads ; as roads made of it, 
are smoother and many times more durable than those made of plank. 

The Grayel Bead, leading westward from Hannibal, is a good illustration of the 
fitness of this material for such purposes. And yet the best of it was not used on 
this road. 

Long experience in England, has proyed the chert pebbles to be the best material 
eyer used there for highways. 

USEFUL MINERALS. 

Silidous Marl. — This marl is at once the most abundant and most yaluable of 
all the minerals of Marion. It abounds in eyery section and quarter section of the 

h2. 
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eoimtj, save fhose in the riyer bottoms, where its presence is not needed to make s 
good soil. It varies in depth from two to thirty feet, and lies directly under the soil, 
into which it enters as its largest ingredient. Almost all of the snbsoils are made 
up of it, and sabsoil plowing will give the crops the advantages of its fertilizing 
properties. 

This marl forms almost the entire mass of the Blnff or Loess, as described 
above. Its quantity in the connty is immense, and should become an inexhaustible 
bank, upon which the farmer may draw for ages to come. 

For the agricultural value of this marl, see Economical Geology, Chapter I. 

P^e-Clay, — A most excellent quality of this useAil mineral is abundant in the 
county. It is found on the lands of Mr. James Maddox and Mr. White, south of 
North River; on Mrs. Brown's and Mr. Pond's, east of Cedar Creek; at the coal- 
bank of Hays k Muldrow, in Sec. 20, of Town. 67, R. 7 ; and Sec. 10, of Town. 58, 
B. 7, south of Shflirpsburg, and north of Judge Gore's, where it was obtained for the 
pottery of Oldham & Davis. It exists in many other places, sufficiently abundant 
for all the purposes to which such clays are applied. We have a fine specimen ftrom 
Mr. Enoch Griffith. 

This clay is much used for white- washing ; and some think it preferable to 
lime, for that purpose. It is as white, more tenacious, and does not soil so 
easily. 

lire- Clay, — No. 6, S. III., is, in many places a good fire-clay, and the Forma- 
tions p and k furnish inexhaustible beds of this material. 

Tho two beds mentioned are each f^om thirty to fifty feet thick, and they crop 
out in the bluffs of North River, Fabius, South River and the Mississippi. The quan- 
tity is unlimited, but experiments and analyses, which will be made, alone can 
prove its quality. Should it make good fire-bricks, the manufacturing of them 
would make these beds a source of great wealth. 

OfiUtone, — Mr. A. Pond has a fine grindstone of coarse sharp grit, made from 
a sandstone, F. /, on his farm. 

MarhUy Hydraulic Limutone, Limestone and Saruhtonef are mentioned under the 
head of building materials. 

Lithographic Limestone. — The lower beds of F. {, present every appearance of a 
fine lithographic stone. The Jointed structure will render it somewhat difficult to 
obtain slabs for the larger lithographs, but any quantity suitable for smaller sizes 
can be procured. 

Coal. — This useful mineral, so abundant in some of the neighboring counties, 
was found in small quantities only in this ; as the Coal Measures exist merely as 
outliers of limited extent. The largest area covered by them, is in the south-western 
part of the county, where the micaceous sandstone is so abundant. Whether any 
coal exists there, is a problem yet to be solved, though the probabilities are, that it 
will be found under the sandstone ; for in several places, as below the mouth of the 
La Mine in Cooper county, three coal-beds exist under this sandstone. But, in 
several places in the vicinity of Sharpsburg we saw this sandstone resting directly 
upon the Encrinital Limestone, with no intervening strata of any description what- 
ever. But two beds of coal have been discovered in this county. The one is seen 
at Keller's, and at Hays & Miildrow's bed; the other, at Mr. Pinkston's pit, in 
Town. 57 « R. 8, Sec. 29. These coal strata, and, doubtless, the coal also, crop out 
on the land of Capt Carson,* Town. 58, R. 7, Sec. 1. The former bed is variable in 
thickness, according to the testimony of those who saw the mines opened ; the pita 
are now filled up. Its depth may be set down at eighteen inches, near Mr. Keller's, 


* Since this Beport iras written, Capt Canon has dlfleoTored the oodi on hlfl land in the louthn 
east quarter of See. 1. The bed ia one ibot thick. 


GEOLOGT OF MARION. 181 

and at one foot, north of Houston. The quality of the epecimens seen, was good ; 
yet, the limited extent of these beds, renders it probable that they irill be worked 
for home demand only. The latter bed is in a narrow yaUey, ezcayated in the En- 
crinital Limestone, whose mnral blnffs mnst hare been the shores of the estuary in 
which this deposit of coal was fonned. It contains so much snlphuret of iron as 
to render it valueless for all ordinary purposes. 

A considerable sum of money has been spent in sinking shafts for coal in the shales 
at Hannibal, and in the bluffs, a few miles south of that town ; but without the least 
possibility of success. No workable beds of this mineral have been found in, or 
below the Archimedes and the Encrinital Limestones, both of which are aboTe the 
shales Just mentioned. These shales are so similar to those of the Coal Measures, 
it is not surprising that one unacquainted with Geology, should mistake them for the 
same, and deem them good indications of coal. But a Geologist could at once de- 
tect their difference, and show the impossibility of finding coal so low in the series. 

No coal of any extent will be found in Marion county, save in or near the local- 
ities indicated as occupied by the Coal Measures ; and all money spent exploring 
these lower shales wiU be thrown away. 

Carbonate of Lime exists in great abundance in this county ; as Limettonea fit for 
common building purposes. Marble for ornamental work, Lithographic Stone, Hydravlie 
Limeetone and those suitable for mortars, besides the numerous yarieties of Calca- 
reous Spar, so beautiftil in structure and appearance. 

These spars are found in cayities of all the Limestones mentioned aboye, but more 
particularly in the Lithographic and Archimedes beds. They are most abundant in 
the numerous Geod/^s of the latter, where we found the yarieties mentioned in Chap- 
ter I., under the head of Archimedes Limestone. 

ORB& 

Iron is abundantiy disseminated through the rocks of Marion, but it nowhere 
ftimishes a sufficient quantity of good ores to justify manufacturing operations. 

Oxides of Iron constitute a large part of the coloring matter in the brown sand- 
stones, limestones, shales and clays. In many places tiie boulder and bluff deposits 
are so charged with it as to present the brilliant colors of the red and yellow 
ochres. 

Iron Pyrites is quite common in the Shales of the Coal Measures and the Ver- 
micular Sandstone and Shales. When exposed to the air it readily decomposes, and 
the sulphur unites with oxygen, forming sulphuric acid, which reunites with the 
iron and forms sulphate of iron, or with the alumina and potassa of the Shales, 
and forms the Alum so often present in the water percolating through those rocks. 

Sulphuret of Iron is, also, found in the coal in greater or less abundance. It 
produces those sulphurous fumes, so annoying and injurious to those who use such 
coal either in the house or work-shop. Its sulphur, also, unites with the iron and 
Bteel worked with the coal, and renders them britUe and worthless for many 
purposes. 

The Limestones, Fs. h and t, contain more or less of this mineral in small particles 
and crystals, which renders some beds unfit for outer walls where beauty is an ob- 
ject ; for a yery small fragment will, on exposure to the air and water, produce an 
iron stain, seyeral feet in length. The Lithographic Limestone often contains bril- 
liant cubic crystals of it. 

In the blue shales of the Hamilton Group, it is found in cylindrical or globular 
masses set with myriads of minute crystals, whose splendent tarnished fkcets present 
all the brilliant hues of the doye-colored changeable silks. These worthless masses 
are often mistaken for valuable ores. 
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Zme, — The Sulphuret of ZmCf Blende, or the BUzek-Jaeh of miners, exiflta in 
BmAll quantities in the Archimedes Limestone at Seo. 106, and in the Lithographic 
Limestone, Seo. 2. 

Lead. — Small portions onlj, of Ocdena, or the sulphnret, were fonnd in the Ea- 
crinital Limestone, and in the geodes of the Archimedes Limestone. 

Manganese, — The oxide of manganese forms most perfect dendritic markings on 
the conchoidal fhictores of the Lithographic Limestone. These markings are as 
delicate as frost work, and far more beaatiM than the most perfect productions of 
the Lithographic art 

Quartz, in the form of a Saccharoidal Sandstone, fit for glass mannfactnre, is 
not uncommon in the Ferruginous Sandstone. Granular, smoky, milky and limpid 
quartzose pebbles, are found in the Drift. 

Chalcedony, — Many of the geodes aboTO mendoned, have internal coatings of 
this beautiful mineral. 

Agates of a very fine quality are found encrusting the drusy cayities of the sill- 
oious geodes so common in the Archimedes Limestone. 

Jasper and Touchstone exist in the Drift. 

SOILS. 

A good soil is the most useful and enduring wealth of a country. We elsewhere 
stated, without the fear of contradiction, that Missouri possesses one of the best 
soils upon the Continent, for the cultiyation of our great staples, Hemp, Com, Wheat 
and Tobcuico, 

There are five distinct varieties of soil in Marion county : — 

Ist. The Elm Land, so called from the heavy growth of the American Elm, 
Ulmus Americana, which it produces, is scarcely inferior to the very best in the 
State. It is based upon a deep, light and rich deposit of the silicious marls of the 
Bluff Formation, which has a large admixture of vegetable mould, from the rank 
vegetation it has sustained for many a bygone age. It produces the finest crops of 
Hemp and Com ; and, after the superabundance of vegetable matter has been ex- 
hausted by several successive crops, it brings most excellent wheat. The country 
occupied by this soil presents a surface gently rolling, well watered, well drained, 
and heavily timbered. 

The principal growth is American Elm,* Hack-Berry, Bed Mulberry, Honey 
Locust, Black Walnut, Black Oak, Wild Cherry, Blue Ash, Bed Bud and Papaw. 
These lands are marked on the map by dotted lines. 

2d. The Hickory and the best Prairie Lands f occupy the next grade, and, in 
fact, are often but little inferior to the Elm Lands just described. This soil, also, 
rests upon the same marl deposit of the Bluff, contains less vegetable matter, and is 
more argillaceous and less porous. 

It produces good wheat, corn, tobacco, etc., etc. The surface of these Prairies 
is gently rolling ; but the Hickory Lands are more broken, and the slopes more ab- 
rupt. The Umber most abundant is Common, Shellbark, Thick Shellbark and Pig- 
nut Hickories ; White, Bed, Black and Scarlet Oaks ; White and Black Walnuts • 
Sugar Tree; and White and Blue Ashes; Sassafras ;{ Papaw; Hack-Berry; Bed 
and Black Haws ; and Summer, Fox and Frost Grapes. 


* The sdentlfio namM of trees are giren In Appendix C. 
t This if the same aa the 2d grade of toll froei the Blaff, mentioned on p. 139. 
{ On the Mlaslaslppl blufia, between the North and South Fablna, the Sassafraa la very abundant 
and Urge, often one and a half or two fbet In dUuneter. It tamneh used for rails In that region. 
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8d. The While Oak Lands and the poorer Prairies possess the least produotire 
soil in the county. It is, also, based upon the Bluff marls ; but it is more argillaceoos 
and sili clous, contains less Tege table matter than either of the soils above mentioned, 
and appears to have lost the finer and lighter portions, by the constant action of 
rains. In most cases, the subsoil is better than the surface. It occupies the ridges 
in the north-western part of the county, and is but sparingly timbered with White 
Oak {Queretu alba), Laurel Oak* {Qtiereiu imbriearia, Mx.), Black- Jack Oak {QuercM 
ferruginea). Crab Apple {Malut eoronaria), Black Hickory {Juglans tnicroearpa), and 
the dwarf variety of Post Oak (Quercus obtunloba), 

4th. Under the bluffs, where the shales of the Vermicular Sandstone and Shales 
and of the Hamilton Group, are exposed, we find a wet, heavy, clayey soil, rich in vege- 
table matter. It sustains a growth of rank weeds and heavy timber. . Thorough 
draining and subsoiling alone, can fit this soil for common agricultural purposes ; but 
when once reclaimed, it will be very permanent and productive for oats, grasses and 
all kindred crops. The timber is a growth of Bur, Red, Swamp White, Pin and Laurel 
Oaks ; Honey Locust ; Box-Elder ; Buckeye ; Sugar Tree ; White Maple ; Ameri- 
can Elm; Hack-Berry; Thick Shellbark Hickory; Linden; Red Birch; Black 
Walnut, and Papaw. 

5th. The Alluvial Bottoms and Bottom Prairies along the Mississippi, present a 
rich, loose vegetable soil, well adapted to hemp and com ; only a small portion 
of them is sufficiently safe from inundations to warrant cultivation at the present 
prices of land. The timber of the allurial bottoms, is mentioned on page 189. 

6th. The Swamp Land of the Mississippi Bottom is more or less covered with 
water, and sustains a rank growth of vegetation, which, together wi^ the fine sedi- 
ment of the waters, adds yearly to the vast amount of fertilizing matter in the soil. 
When these lands are eventually reclaimed, they will be very productive and well 
nigh inexhaustible. 

So universal is the Bluff Deposit in this county, that the older rocks have but 
little effect upon the soils, save in two instances, where these rocks readily decom- 
pose. The Micaceous Sandstone of S. III. renders the soil sandy in the south-west- 
em part of the county, where it is so well developed ; and the shales of S. IV. make 
the soils clayey and wet, as described in the 4th variety above. This effect of these 
shales, is obvious wherever they crop out in the bluffs of the South, North and the Mis- 
sissippi rivers, and of See's, Lick and Cedar Creeks. The numerous springs, which 

break out at the top of these shales, overflow their impervious soils and render them 
extremely wet. 

This description of the soils of Marion county must be imperfect from the nature 
of the case. In order to have a full knowledge of a soil and its agricultural capaci- 
ties, we need an analysis of its ingredients, the rocks upon which it rests, the herbs 
and trees it supports, the topography of the country and meteorological tables, giv- 
ing the amount of rain, the dew point and the temperature of the climate. 

We collected soils, but the analyses have not yet been made ; we made imper- 
fect collections of the plants and trees, and such meteorological observations as our 
stay of four weeks would permit ; but no time has yet been found for arranging the 
plants and observations for use. I have, however, appended to each variety of soil 
a list of some of the most important and abundant trees growing upon it. 

When these analyses are completed and full catalogues of the plants made out, 
a more detailed account of the soils will be ^ven, together with the crops and modes 
of culture best adapted to each. One thing, at least, is very certain, that nothing 
could so much benefit the soils of Marion, and particularly the 2d, 3d and 4th varie- 

* This spedei Is called Water Oak In Marion oounty. 
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ties, as sabsoiling with a plow, that would stir the soil to the depth of eighteen or 
twenty inohes. Had this been done, not even the severe drought of the present 
season would have burned the orops. Several fields in Boone county, where this 
was tried, prove this position beyond a cavil. (See p. 161.) 

A glance at the map of this county will show how admirably the timber and 
prairie lands are arranged to meet the wants of an agricultural community. There 
is scarcely a township without its quantum of each, and that so arranged that every 
farm may have its due proportion. 

BPBINQS. 

Fresh-water Springs rise, bold and limpid ft*om the limestones in all parts 
of the county. But they are particularly abundant along the line of separation 
between the Encrinital Limestone and Vermicular Sandstone and Shales. The 
strata of the latter are impervious to the waters, which percolate through the super- 
incumbent limestones ; and they are forced along the dividing plane until they find 
an exit, where that plane reaches the surface. A large portion of the springs in the 
blufis of the Fabius, South and North Rivers, break out along the line of separation 
between these rocks. 

A small creek comes rushing out of the eastern bluiF of South River, Just above 
the Railroad crossing, which, in all probability, has the same origin as the springs 
above mentioned. 

Salt Spring, — I saw but one in the county. It is called North-River Lick ; and 
is situated in Town. 68, R. 7, Sec. 26. The water is said to be a strong brine ; but 
we have not yet analyzed it, and cannot speak positively of its qualities. 

Chalyheate Springs, — A chalybeate spring rises in the bed of the creek west of 
Sharpsburg ; but its waters were so mingled with those of the creek, and its passage 
so choked up, that I could not judge of its medicinal properties. The large amount 
of iron deposited, indicates that it is strongly impregnated with that metal in the 
form of a Carbonate. 

On the land of Mr. Gelaspie, a spring strongly impregnated with the sulphate 
of iron, rises from the chert beds above the Encrinital Limestone. Four or five 
yards below, a flresh spring breaks out of the limestone itself. The ferruginous 
clay, interstratified with the chert, is, probably, the source of the iron in the former. 

Sulphur Springs, — A bold sulphur spring rises from the Blue Shales of 8. IV. 
on Lick Creek, east of Mrs. Shannon's. This, so far as we could judge, from the 
gas, the deposits, the taste, and the testimony of those who have used it, is a most 
excellent sulphur water. A quantity was collected for analysis, which will, doubt- 
less, prove it to be a valuable medicinal water, and worthy of the reputation it sus- 
tains. It is located in a beautiful valley, and could easily be made a desirable 
watering place. 

BTBEAH8. 

But Um counties are bo well watered as Marion. A glance at the map will 
show bow admirably every portion of it is intersected by rivers, creeks and branches* 
The North and South Fabius, the North and South Rivers, the Troublesome, the 
Grassy, See's and Lick Creeks, besides numerous Branches, intersect every town* 
ship in the county. Water-power and mill-sites are abundant These streams 
abound in fish, particularly the sloughs and bayous, as Bay de Charles, in the Mis- 
sissippi Bottom, where large quantities are caught for market. 

Thus much, we have thought it best to say of Marion county, without waiting 
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for more definite concloBionB respecting the soils, waters, limes and clays, to be de. 
rived from the labors of the chemist. 

Now, the question naturally arises, ** What good will result from this Suryey ? " 
The amount of good depends, in the main, upon those who own the soils and minerals 
of the county. Will the fanners deyelop the fall wealth of their rich soils (y work- 
ing some twenty inches, instead of the fiye or six heretofore loosened ? I have shown 
that the subsoil in the White Oak and prairie lands is as good, or better than the 
surface, while that of the Hickory and the Elm lands, is almost as good ; and, in 
short, thatsubsoUing would benefit every acre cultiyated. If the farmer still chooses 
to occupy but five inches of his soil, and let every drought bum up his crops, it is 
not our fault; we have pointed out a more perfect way. If deep plowing be 
adopted, the increased profits in farming in this county alone, would more than pay 
the annual expenses of the Survey. I 

But we have pointed out extensive beds of three varieties of Marble, suited to 
ornamental architecture, one bed of good Lithographic Limettone, two vast beds of 
Firt'Clayt, numerous beds of first-rate Pipe- Clay ^ besides Building und Road Ma-- 
teriaU without limit. These are better sources of national wealth than Gold or 
Silver Mines. But few men would prefer, when dying, to leave their sons on a golden 
placer in California, rather than upon one of the rich farms of Marion, with its 
inexhaustible soil and beds of Marl, Marble, Pipe-Clay, Fire-Clay and Lithographic 
Limestone, all imperishable sources of wealth. 

Again, we have proved that no coal can be found in the limestones and shales 
of the central and south-eastern parts of the county. This may prevent the expen- 
diture of thousands in searching for that mineral. Had the fact been known a few 
years sooner, it would have saved more th^ the survey of the county cost. 

We have, also, made an accurate topographical map of the county, with all the 
streams, prairies. Elm Lands, bluffs and towns laid down, together with the Geology. 
This map must be of great service to all ; and when similar maps are completed for 
all the counties, much will have been added to the geographical knowledge of the 
.State. 

The bluffs along the streams are most beautiful when clothed with the rich 
foliage, and numerous flowers, which adorn them. In the months of April, May 
and June, these bluffs are beautified by a gaudy and delicate Flora. Tho snowy 
Spirea opuli/olia, Mespilua arbor ea. Anemone, Violets, Geraniums, Hepaticas, San- 
guinarias, purple and white Anomias, the gaudy purple and yellow Rudbeckias, the 
graceful Canadian Aquilegia, the magnificent pink, purple and orange Asclepias, the 
fairy-like Sensitive Brier, and numerous others of the lovely sisterhood, profusely 
adorn the bluffs and broken grounds along the streams. 

The Flora of the prairies is still more gaudy and magnificent. ' Baptisias, Core- 
opses. Larkspurs, Lilies, and numerous other showy flowers, gem the greeji carpet 
of those Tast meadows. 

EXPLANATION OF HAP AND SCHEDULE. 

On the map of this county, besides the usual geographical features, the bluffs 
the bottom, and prairie and timber and Elm lands, are laid down. The Geological 
Formations are marked by colors and boundaries ; and the localities of the sections 
on the Schedule, are marked S 1, S 2, S 8, etc., etc. If any one wishes to know 
what rocks occur at any of these localities, the section of the same number on the 
Schedule will give them. In the same manner, the locality of any section on the 
Schedule, can be found on the map by the corre6{>onding number. 
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CHAPTER IV. 

COOPER COUNTY. 

Cooper county is situated on the south side of the Missouri riFer, 
near the center of the State. It contains about fifteen and a half 
townships, or an area of 658 square miles. The face of the country 
is nearly level, but agreeably undulating, and diversified with timber 
and prairie. It is watered by several streams, which have cut their 
beds much below the general level of the country, so that on their 
borders the strata have been so denuded as to present many ridges 
and rounded knobs, varying in height from 100 to 300 feet. The 
highest blufis in the county, are on the La Mine, below Corum'sMill. 

SCIENTIFIC GEOLOGY. 

The strata of Cooper county range from the Alluvium to the 2d 
Sandstone, or near the base of thp Calciferous Sandrock. 

SYSTEM I. — QUATERNARY. 
F. a— ALLUVroM. 

The alluvium of this county presents the same features as it does 
in other parts of the State; these are fully described * in Chapter I., 
page 60-66. Besides the soil, which, as a matter of course, is 
coextensive with the county, and a few unimportant localities, this 
Formation is confined to the bottoms of the Missouri, La Mine, 
the Little Saline and other streams. The largest part of the Mis- 
souri bottom is located in Towns. 48 and 49, R. 15, and in Town. 
49, Rs. 16 and 18. These alluvial deposits are very fertile, and 
sustain a heavy growth of the usual timber. (See page 139.) The 
bottoms of the La Mine extend from its mouth to the southern boun- 
dary of the county, presenting every where a growth of large timber. 

F. c— BLUFP. 

This Formation is well developed in Cooper, and presents its 
usual physical characters, and contains the most of its fossils. (See 


* It is not deemed necessary io repeat descriptions of Formations in the County 
Reports, unles they present some new featores. 
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Catalogue I.^ Appendix B.) It shows its usual characteristic fea- 
tureSy and is thickest on the bluffs of the Missouri, and gives to them 
their rounded contour and fertility. Under some parts of the city 
of Boonville, the Bluff is 100 feet thick, as shown by the following 
section : — 

No. 1. — 100 feet of ^rown and ash-colored silico-argiUaceous marl of the Bluff. 
It contains many delicate land and fluyiatUe shells. Helix dectrinay H, 
altemata, H, minuta, Helieina oceuUa^ Succinea eampairis, etc. 

No. 2. -— 8 feet of Drift, which is mostly pebbles and sand. 

No. 8. — 8 feet of chert in irreealar beds, interstratified with clay. *) . , . , 
„ . «/v ^ * . „. ,. \ ... ,_ J "^^ I Archimedes 

No. 4. — 80 feet of gray crystalline limestone, containing beds of r j. 


shale. 


j Limestone. 


Near Mr. Haas', above Boonville, it is only fifty feet thick, and 
about forty near Mr. l^oward's, below the mouth of the La Mine. 
In the south part of the county, it is not so thick, and is more argil- 
laceouSj and contains more foreign matter. 

p. d^DBjrr, 

This deposit is very sparingly developed in Cooper. Boulders 
of metamorphic and igneous rocks are often seen in the beds of the 
small streams, and those places from which the superincumbent Bluff 
has been removed ; but the undisturbed beds of pebbles and sands, 
so common in this Formation farther north, are seldom seen in the 
county. 

Beds of water-worn pebbles and sand frequently appear where 
the streams have cut through the strata in the valleys of denudation. 
But these strata are made up almost entirely of fragments of the 
adjacent rocks ; and were, doubtless, formed by causes more limited 
than those which produced the Drift, and still more recent, as peb- 
bles from the drift are sometimes found in them. (See page 78.) 

SYSTEM III.— CARBONIFEROUS. 

F. e— GOAL MEASURES. 

The beds of the Lower Coal Series, only, were observed in Cooper. 
The strata, from No. 60 to No. 75 (see pp. 86 and 87), of the Coal 
Measures are exposed in the bluffs of the Missouri, between Boon- 
ville and the mouth of the La Mine. These strata are, also, repre- 
sented in Sec. 13 ; No. 1 of this section being the same as No. 60 
of the Coal Measures, and No. 16 of the former corresponding 
with No. 75 of the latter. But all of these strata are not p^ma- 
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neat in these bluffs. This is particularly the case with the coal- 
beds, Nos. 3 and 5 of Sec. 13. This want of permanency in 
some of the beds, and the freqnent slips of the upper strata, 
caused by the wearing away of the underlying shales, make it very 
difficult to trace out the coal-beds in these bluffs. But after examin- 
ing and comparing the strata in some forty or fifty places, the 
number and arrangement of the beds were found to be as represented 
in Sec. 13. Still, it may be proper to say that all of these beds 
were not seen at any one place. This, however, is no proof that all 
do not exist at some localities ; for the loose materials are so abun- 
dant that a part were covered up by them, at every locality observed. 
The best exposure of these beds, is in Mr. Howard's bluff, three- 
fourths of a mile below the mouth of the La Mine, in Town. 49, B. 
18, Sec. 36, where we get the following sectjion : — 

No. 1. — 60 feet slope, whioh is nearly aU Bluff. 

No. 2. — 85 feet of brown friable Mieaoeons Sandstone. — No. 1 of Sec. 13. 

No. 8. — 8 feet of gray sandy shale. — No. 2 of Sec. 18. 

No. 4. — 1 foot of poor bitaminons coal. — No. 8 of Sec. 18. 

No. 6. — 4 feet of grayish blue sandy shale. — No. 4 of Sec. 18. 

No. 6. — 6 feet of bitaminons coal. — No. 6 of Sec. 18. This bed is ten or fifteen 

feet aboTC the river, and the strata dip to the north-east, at an angle of 

twenty-five degrees. 

In the bluff, 100 yards below, and nearly east of the last section, 
we get — 

No. 1. — 80 feet slope — nearly aU bluff. 

No. 2. — 45 feet of brown friable Micaceous Sandstone. — No. 1 of Sec. 18. 

No. 8. — 2} feet of coat. 

No. 4. — 10 feet slope, covered by debris. 

No. 5. — 8 feet of compact gray and blue hydraulic limestone. — No. 7 of See. 13. 

No. 6. — 5 feet of bituminous shale; — No. 8 of Sec. 18. 

No. 7. — 8 ? feet of coal. — No. 9 of Sec. 18. 

No. 8. — 1 foot of bituminous shale. — No. 10. of Sec. 18. 

No. 9.-45 feet slope. — Probably Nos. 10, 11, 12, 18, 14, 15 and 16 of Sec. 18. 

No. 10. — 10 feet of coarse brown and white thick-bedded sandstone. — No. 17 of 

Sec. 18, or Ferruginous Sandstone. 
No. 11. — 6 feet slope, covered with debris. This is, probably, the upper shales of 

the Archimedes Limestone. ^ 

No. 12. — 40 feet of Archimedes Limestone. 

No. 2 of the first locality, is the same as No. 2 in the second, 
but is eighty-five or ninety feet below it. This difference of level, 
and the great dip at the first section, show that they have slidden 
down. On Sec. 1, Town. 48, R. 18, we get the following : — 

No. 1. — 55 feet slope — mostly Bluff. 
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No. 2. — 86 feet of brown Micaoeoos Sandstone. — No. 1 of Sec. 18. 

No. 8. — 8 feet slope. 

No. 4. — 4 feet of hjdranlie limestone. — No. 7 of Seo. 18. 

No. 6. — 4 feet of bitaminons shale ? 

No. 6. — 1| feet of coal of the best quality. — No. 9 of Seo. 18* 

On'Sec. 31 of Town. 49, R. 17, the land of Mr. David Griffith, 
we get the following section : — 

No. 1. — 12 feet of clay and shale. 
No. 2. — 1 foot of pure coal. 
No. 8. — 2 inches of shale. 
No. 4. — 2^ feet of good coal. 

At Mr. James R. Payne's coal-bed, in Town. 49, R. 17, Sec. 31, 
the strata were — 

No. 1. — 6 feet of hydraulic limestone. — No. 7 of Sec. 18. 

No. 2. — 8 feet of bituminous shale. — No. 8 of Sec. 18. 

No. 8.-8 inches of coal. — No. 9 of Seo. 18. 

No. 4.-7 feet of shale •— No. 10 of Sec. 18. 

No. 6. — 8 inches of coal. — No. 11 of Seo. 18. 

No. 6. — 7^ feet of bituminous shale. — No. 12 of Sec. 18. 

No. 7. — 8 inches of coal. — No. 18 of Seo. 18. 

No. 8.-4 feet of red shale. — No. 14 of Seo. 18. 

At this place I saw on thd surface, dark concretions which con- 
tained Leda arata and Q-oniatitea planorbiformii. They evidently 
came from the decomposed strata above, probably from No. 3 of Sec. 
13. At Mr. Holman's coal-bed, sojith of Boonville, we get — 

No. 1. — 6 feet of Bluflf. 

No. 2. — 8 feet of Drift. 

No. 8. — 2 feet of Micaceous Sandstone. — No. 1 of Seo. 18. 

No. 4. — 2 feet of soft sandy shale. 

No. 6. — 8 feet of hydraulic limestone, 

No. 6. — 8 feet of brown and yellow shale, 

No. 7. — 4 inches of hydraulic limestone, 


Hydraulic limestone Interstratified 
with shale, as it often appears. 


No. 8. — 1| feet of blue and yellow shale, j It contains JProducUu ^lenderu. 

No. 9. — 10 inches of hydraulic limestone, Spirifer lineatuB, Chonete$ metO' 

No. 10. — 15 inches of bituminous shale, loba. It is No. 7. of Sec. 18. 

No. 11. — 6 inches of hydraulic limestone, 

No. 12. — 4 feet of bituminous and blue shale. — No. 8 of Sec. 18. 

No. 19.-1} feet of good coal. — No. 9 of Sec. 18. 

In the bluff above Mr. Haas', the strata were as follows : — 

No. 1. — Bluff. 

No. 2. — 4 feet of Micaceous Sandstone. -— No. 1. of Sec. 13. 

No. 8. — 4 feet of blue shale. 

No. 4. — 2 feet of bitaminons shale. 
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No. 6. — 4 feet slope. 

No. 6. — 8 feet of hydrauKc limestone. — No. 7 of Sec. 18. 

No. 8. — 7 feet of bitaminous shale. — No. 8 of Seo. 18. 

No. 9. — 50 feet slope. — Probably Nos. 9, 10, 11, 12, 18, 14, 15 and 16 of Seo. 13. 

No. 10. — 25 feet of Archimedes Limestone. 

One mile above the last, we get — 

No. 1. — Bluff. 

No. 2. — 40 feet of micaceous Sandstone. 

^0. 8. — 1 foot of coal. 

No. 4. — 20 feet of slope. 

No. 5. — 8 feet of hydraulic limestone. — No. 7 of Seo. 18. 

No. 6. — 7 feet of bituminous shale. — No. 8 of Seo. 18. 

No. 7. — 60 feet slope. — Probably Nos. 9-16 of Sec. 18. 

One half of a mile above Boonville : — 

No. 1. — 80 feet of Bluff. 

No. 2. — 80 feet of brown friable micaceous Sandstone. — No. 1 of Sec. 18. 

No. 8. — 2 feet of hydraulic limestone. — No. 7 of Sec. 18; Nos. 2, 8, 4, 5 and 

6 are wanting. 
No. 4. — 80 feet of slope. — Probably Nos. 8- 15 of Sec. 18. 
No. 5. — 20 feet of blue and yellow shales, fire-clay. — No. 16 of Sec. 18. 

Thongh all of the beds in Sec. 13 are not exposed in any one 
of these sections, yet all can be seen by visiting different localities. 

Organic Remains. — But few fossils were seen ; only those of 
the Lower Coal Series, which are mentioned on page 86. 

Economical Valine. — The Micaceous Sandstone, No. 1 of Sec. 
13, is sometimes used at Boonville, as a foundation stone, and for 
other building purposes ; but it is so friable and crushes so easily, 
that it cannot endure a great weight or a long exposure. 

The Hydraulic Limestoncy No. 7 of Sec. 13, has been tested and 
found to possess hydraulic properties; and, besides. Dr. Litton's 
analysis shows that it belongs to the cements of the first class. 
(See pages 86 and 168.) If, on trial, this should prove a valuable 
cement, as we have reason to expect, it can be found in great abun- 
dance. It crops out in all the bluffs between Boonville and the 
mouth of the La Mine ; and, in short, it extends over the whole region 
marked on the map as Coal Measures or F. e. 

The Fire-Clay, No. 16 of Sec. 13, possesses good qualities, and 
bricks made from it, will be very refractory. Fire-bricks are made 
of it in St. Louis county. 

An adit has been opened into the bituminous shales of No. 8 of Sec. 18, near 
Mr. Haas', in such a manner as to follow that stratum in a horizontal direction, with 
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the expeotation that ooal would be reached. But a shaft, sunk at the same place, 
would have reached coal much sooner. The extent of country covered by these 
coal-rocks may -be seen by a reference to the accompanying map of Cooper county. 
The part colored purple, or that marked F. e, represents the area of the Coal 
Measures. They extend some three miles south of Boonyille, and seyen west to the 
La Mine, giving an area of about twenty square miles, which will yield for every foot 
of workable coal 20,000,000 tons of that valuable mineral. Should the whole area 
average' three feet, which is certainly the lowest figure, after allowing for the denu- 
dation of strata in some places and for the thinning out of beds in others, the whole 
amount in this area of the regular Coal Measures, will be 60,000,000 tons of work- 
able coal. And it is very probable that the quantity is even double this amount 

Every foot of workable coal will give oyer 1,600 tons per acre; and three feet, 
4,600 tons per acre. At Howard's Bluff there are, at least, six feet of workable 
beds, which will give over 9,000 tons per acre, for that region. On the southern and 
eastern borders of this area, the strata are not so thick. Besides these beds of the 
regular Coal Measures, there are many other local deposits of the very best coal, 
which often occurs in beds of great thickness and purity. 

Col. JaiMt Staples* Coal-Bed is located on the south of the 16th Sec. of Town, 
49, R. 19. 

On the south side of the opening to this valuable bed, the following section was 
measured : — 

No. 1. — 6 feet of soil and local DrifL 
No. 2. — 6 feet of good cannel-ooal, in regular strata. 
No. 8. — 20 feet of Tory good common bitamlnona ooal. 
No. 4. — 4 feet of ealcareons shale. 

This bed seems to be in a ravine in the Carboniferous Limestone. The stratum 
of soil and local Drift, No. 1, rests in a horizontal position, and non-conformably upon 
the coal, which dips to the south at an angle of fifteen or twenty degrees. It has 
been so denuded, that the whole of No. 2 is worn away on the north side, where the 
common bituminous variety of No. 8 comes to the surface of the deposit. A few 
feet to the east, a thick concretionary mass of No. 4 projects up into the lower 
part of the bed, and forms what some miners call a horse-baekf which causes 
a dip of the strata on each side, one to the east and the other to the west. This is a 
very valuable bed ; but its character is of such a nature, the quantity cannot be de- 
termined until it is worked out. 

Pazton*8 Coal-bed is located about one mile south of Chouteau Springs, in a 
ravine in the Encrinital Limestone. The following section was measured in the 
shaft, which was partially filled with water at the time it was visited : — 

No.1.— 2feet of loll. 

No. 2.— 2 feet of local Drift 

No. 3.—- 2 feet of yellow alaminoiu earth. 

No. 4. — 6 feet of bituminons shale, containing large qnantitlea of iron pyrites in thin lamina. 

Na &.— i4f feet of ooal. This coal is said to be four feet thick, and of good quality. 

The quantity of ooal at this bed cannot be determined by the principles which 
usually govern such estimates ; as it is an irregular deposit. It cannot, however, 
extend beyond the bluffs on each side of the valley, as no coal exists under the Encri- 
nital Limestone, which forms them. 

8tiger*8 Coal-bed is situated about half a mile south of Paxton's. Some consider- 
able area had been worked over, at this locality ; but the shafts, or diggings, were 
filled up, and we could only determine its geological position, which is the same as 
Paxton's Coal-bed. 
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Stephens^ CoaUbed is in Toirn. 47, R. 17, Sees. 27 and 28,* in a talley cut in the 
Encrinital Limestone. The principal bed is seven feet thick and has an irregular 
dip to the west This is a very excellent quality of common bituminous coal. It 
breaks with a clean shining conchoidal fracture, and burns with a free white flame. 
The surfaces of the coal are often coyered with brilliant irised colors. A second 
stratum is said to exist below the principal bed above named. On Town. 46, R. 17, 
Sec. 10, is a bed of cannel-coal, in a ravine cut in the Chouteau Limestone. The 
strata dip at an angle of fifty-five or sixty degrees, and are covered by a bed of local 
Drift resting upon the edges of the strata. The following section will give the asso- 
ciated rooks : — 

No. 1. >->2 feet of bitumlnoiu! shale. 

No. 2. — 4 feet of cannel-ooaJ, of medium quality. 

No. 8. — 1 foot of bituminous shale. 

No. 4.-^1 fbot of eommon bltumlnotu ooal. 

No. 6. — 8 feet of bltxunlnouji shale. 

Col. Thos. RusseWs Coal-bank is located in Town. 47, R. 16, Sec. 19 ? This bed 
is in a ravine of the Encrinital Limestone. When visited, the diggings were full of 
water and the position of the bed could not be seen ; but the specimens thrown out 
were a good cannel-coal, of a dull conchoidal fracture and an even firm texture. 

J. T, Johnson 3f Co', and Wash. Adams' Coal-bed, in Town. 47, R. 16, Sec. 17, is in a 
valley on a level with the lower part of the Encrinital Limestone, or the top of the 
Chouteau, which form the low blufis on either side. Shafts have been sunk in two 
places into this bed, one near the branch and another about seventy feet to the east, 
on a higher level. At the first the following strata were passed through : — 

No. 1.— 6 ftet of local Drift 
No. 2.— 1 ibot of bitumlnoQS shale. 
No. 3. — 18 inches of bituml nous coal, of good quality. 

No. 4. — 12 feet of cannel-coal. The water in the shaft, coTered a part of this bed ; but I was infinmed 
by a miner that they had passed into the bed twelve feet without reaching the bottom. In the 
eastern shaft the coal is not so thick. 
The cannel-coiU of this bed is an excellent article. 

It presents an even, dull, conchoidal fracture and a firm homogeneous texture; 
bums freely with a brilliant white flame, and is well suited to form cheerful fires for 
the domestic circle. For reasons before stated, it is impossible to estimate the quan- 
tity of coal in this bed. Still, the valley is so wide and the bed so thick, that the 
amount of coal cannot be very small, and it may be very large. Every acre of this 
bed, should its thickness be only thirteen feet, will give 20,000 tons. 

Farley's Coal-bed, in Town. 46, R. 18, Sec. 31, N. E. |, is in a small basin in the 
Saccharoidal Sandstone. At the time of my visit, the excavation was filled with 
water; but, judging from the specimens thrown out, and the statements of Mr. 
Farley, the coal was about five feet thick, of an impure slaty variety. At the bot- 
tom of the excavation a circular cavity passed down into the sandstone, which was 
filled with the coal to the depth of seven feet, or as far as the drill was sunk into it 
Sheets of Sulphuret of Zinc, about one inch thick, were thrown out with the coal. 
They cnme from a vertical vein, which cut through the whole extent of the coal bed. 

Drafton's Coal-bed, on Town. 46, R. 16, Sec. 18, S. W. },f has the same geolo- 
gical position as the last. The stratum dips to the east at an angle of some forty 


* I am indebted to Mr. H. G. Lerens and Mr. Barton S. Wilson, of Boonville, for the Township and 
Section, in many of the localities given in this oounty. 

t I am indebted to Mr Meek for the examination of this and the three following beds. 
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d^grees^and is, at least, eighteen feet thick. It has been worked in an open pit, 
forty feet by thirty, to the depth of sixteen feet. This coal has a greater specific 
gravity than the other cannel varieties above described, and, though it bums freely, 
a large amount of ashes is left. It has a dull conchoidal fracture, and is divided into 
cubic or rhomboidal masses by joints, which separate, on exposure, into thin lamina. 
The quantity at this locality is large. 

Mrs. Fryer's Coal-bed contains a very impure cannel-coal or bituminous shale. 
It is in Town. 46, B. 17, Sec. 18, N. £. }. 

Moody*8 Coal-bank is on Clark's Fork. The coal is similar to that at Drafton's 
bed ; and the bluffs on each side are Encrinital Limestone. 

Mr. Jenkm Rob'naon'a Coal-bed, in Town. 48, B. 16, Sec. 22, S. W. }, is in a 
ravine in the Encrinital Limestone. 

This coal is similar to Drafton's, above described, and is six or eight feet thick. 
The pit was filled with water when it was visited. 

Mr, Son* 8 eotd-bed, in Town. 47, B. 18, Sec. 18, N. W. ^, is situated in a ravine 
in the Encrinital Limestone. No specimens of the coal were seen ; and the pit was 
filled up when visited. 

There are several other small deposits of coal in various parts of the county. 
One in Sec. 16, Town. 47, B. 18, and another in Town. 46, B. 19, one-half mile 
Bonth-west of Corum's Mill, in a ravine in the 2d Magnesian Limestone, and, pro- 
bably, others which we did not see. These beds, so far as we can judge from their 
structure and the associated rocks, may not be members of the regular Coal Mea- 
sures. * Whether they be outliers of the coal formation, or mere abnormal de- 
posits, science gives us no clue to their position, save that they may be found in any 
of the ravines or valleys of denudation in the older rocks, provided such valleys 
and ravines are not above the level of those beds already mentioned ; and, should 
others exist, the Geologist cannot be held responsible for not pointing out their 
locality. 

OARBONIFEBOUB LIHESTONZ. 

The following divisions of this gronp, are found in the county: — 

F./— FERRUGINOUS SANDSTONE. 

This Fonnation is but sparingly developed in Oooper. Its thick- 
ness varies from one to twenty feet. In the section at Howard's 
Bluff, on page 188, it is ten feet thick ; in the bluff east of Chouteau 
Springs, it is only four feet ; and in the following section, in the 
bluff of the La Mine, opposite to the mouth of the Blackwater, it 
is six feet: — 

Ho. 1. — 10 feet of Bluff — more argillaoeous and darker colored than atBoonyille. 
No. 2. — 6 feet of brown and yellowish semi-saccharoidal Fem^^ous Sandstone. 
No. 8. —60 feet of Encrinital Limestone, in thick beds. 

In the bluffs of the Blackwater, in Sec* 8, Town. 48, R. 19, the 
thickness is 15 feet, and in the bluff of the La Mine, one mile south 
south-west of the last locality, we saw the following section : — 

< Ftor an aoeount of tliMO depodtfi see peges 89 sndUii 
N 
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Ko. 1. — 20 feet of brown Ferrnginoos Sandstone; the upper beds pass^to a 

hornstone in thin layers. 
No. 2. — 180 feet of Encrinital Limestone. 
No. 8. — 175 feet of the Chemung Group. 

This Sandstone is yerj generally diffused over that part of the county occupied 
by the Carboniferous Limestone ; and is very often seen in blocks or masses near 
the tops of the bluffs formed of the Encrinital Limestone. It so much resembles the 
Saccharoidal Sandstone, that it may be mistaken for that rock, unless care be taken 
to examine its position, whether aboye or below the Encrinital Limestone and 
Chemung Group. 

Economical Value. — This yariable Formation, when well stratified, will make 
a good building-stone ; but when massiye and saccharoidal, it is too friable, and 
is weU adapted to the formation of mortars and cements. 

F. A — ARCHIMEDES LIMESTONE. 

It Is well exposed and exhibits its characteristic features, as de- 
scribed oa page 95, in the bluffs of the Missouri, from Boonville to 
the mouth of the La Mine. 

Banff e and Thickness. — It underlies all the Coal Measures of the county, extends 
eastward several miles below Boonyille, and occupies nearly aU that part of the 
county west of the La Mine and north of the Blackwater. It is marked F. h, on 
the map. Its greatest thickness obseryed, is seyenty-fiye feet. 

Economical Value. — The dark crystalline beds, make a firm and durable build- 
ing material. Some of the shales appear like good fire-clays. Scott's Lead Mine 
is in this rock. (See Economical Geology, p. 199.) 

Organic Semama. — Some of the beds are made up, almost entirely of corals 
and shells ; as may be seen in the thin strata at the quarries aboye BoonyiUe. The 
Arehmedipora Archimedes and Spirifer incrassatus f are the most oharacteristic. (For 
other fossils, see Catalogue IV., Appendix B.) 

p. i— ENCRINITAL UMESIONB. 

This valuable limestone presents its usual features — a coarse 
crystalline, nearly pure limestone, of brown, white and gray colors, as 
described in Chapter I., page 97. 

Range and ITuckness. — It underlies the Archimedes Limestone, and occupies 
nearly aU the higher parts of the county where that rock is not deyeloped, say« 
some parts of the south. It is marked F. i, and colored blue on the map. Its thickness 
yaries from 100 to 200 feet It is 180 feet in the section aboye from the Black- 
water, 105 at Chouteau Springs, and 45 at Mars ton's Bridge, Sec. 17. 

Economical Value. — It is extensiyely used for quicklime and other building 
purposes, for which it is admirably adapted. 

Its Organic Remamt are yery abundant, as shown in Catalogue V. 

CHEMUNG GROUP. 

P. /— CnOTTTEAU UMESTONX. 

This Formation, with its numerous and beautiful fossils, was first 
observed at the Chouteau Springs, from which its name is derived. 
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There are two divisions, very distinct both in lithological and palse- 
ontological characters, as described on pages 101 and 102. 

The Upper Chouteau Limestone is a brownish gray, earthy, silico-xnagnesian limo- 
atone, in heayj beds, which contain masses of calcareous spar, a few reticulated corals 
and IStcoidet cauda-galUf 

The Lower Chouteau Limettone is a blue or gray compact limestone, irregularlj 
stratified in thin beds, which contain the new and characteristic fossils of the 
Formation. The Spirifer Manoneruia, S. peculiarity Atrypa gregaria^ A, Cooperensity 
A. obseuraplicata, Avicula Cooperensis, A, circulus, A. tenuilineata^ Chemnitzia tenui' 
lineata, and Chonetee omatay are all new and described in this Report. 

Range and Thickness. — The Chouteau Limestone underlies the Encrinital Lime- 
stone, and crops out in all parts of the county where the streams have cut through 
the latter Formation ; as may be seen in the bluff of the La Mine, the Little Saline 
and the Moniteau. It is colored green and marked F. /, on the map. Its thickness 
is seventy feet at Marston's Bridge (see Sec. 17), and fifty at Chouteau Springs ; 
as in the following section at that place : — 

No. 1.^15 feetof BlttfL 

No. 2. — 4 feet of Ferruginous Sandstone. 

No. 8. — 105 feet of EneriniUl Limestone. 

No. 4 — SO feet of the Upper Chouteau Limestone. 

No. 5.— 20 feet of the Lower Chonteau Limestone. 

Economical Value. — The upper diyision gives the very best evidence of possess- 
ing good hydraulic properties, as is indicated by the analyses on page 108, and hj 
the principles laid down on pages 167 and 168. 

F. ifc— VERMICULAB SANDSTONE AND SHALES. 

This Formation is not so well developed in Cooper, as it is in 
Marion or Green county ; nor are its lithological characters the same. 
The Upper Part is usually a yellowish gray, earthy, silico-magnesian 
limerock in thin beds, with a few intercalated strata of blue and 
brown compact limestone ; while the Lower Part is a darker com- 
pact variety, with a dull conchoidal fracture, containing small dark 
fticoidal markings. This passes down into buff, compact strata, which 
have a smooth fracture. 

Range and Thickness. — These beds are from twenty to fifty feet thick ia 
Cdoper. (See Sec. 17.) One mile- aboTO Marston's Bridge, on the La Mine, it i« 
fifty feet, as shown by the foUowing section : — 

No. 1. — 50 feet of impare yellowish sUIco-mftgnefiian limestone.— Vermicular Sandstone and Shaks, 

No. 2.— 30 feet of gray, buff or blue compact strata.— Lithographic Limestone. 

No. 8. — 60 feet of compact buff limeetone, containing cryatals of caleareoiiB spar.— Cbqper MaarltUy 

Onondaga f 
No. 4.-25 feet of the Saeeharoidal Sandstone. 
No. 5.— 70 feet otih»2d Magrtesian Limestone. 

The Upper Part may be seen in the barren glades so common on theblvfiii of tht 
La Mine, and in the road above Mr. Baby Walker's, whose well passes throngh tke 
Lower Fart, 

H 2 
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Eeonomiedl Value, — The lower pftrt» partioularlj the beds exposed in Mr. 
Walker's well, give indications of a superior hydraulic limerock. 

P. Z—LITnOORAPinC LIMESTONE.* 

This Formation is but sparingly developed in Cooper, It is 
usually a bluish gray semi-crystalline limestone ; but near Harri- 
man's Lick it possesses its usual color and texture. (See p. 105.) The 
fresh-water spring at this lick, rises from the base of these beds. 

Range and Thickness. — Its thickness Taries from fifteen to thirty feet, as in 
Sec. 17, and the one aboye Arom the La Mine. 

Economical Value, — It is a pure limestone, and may be employed to good ad- 
Tantage for quicklime, where the Encrinital Limestone is wanting. 

These members of the Chemung Group become much thinner towards the south- 
em and eastern parts of the county, and so homogeneous in structure that they can- 
not be distinguished. 

The Organic Remains are mentioned in Catalogue YI. 

F. m— ONONDAGA LIMESTONE —OOOPES MARBLE. 

The upper part is a bluish drab compact limestone, containing 
cavities filled with a yellowish green substance, which gives the rock 
a fine mottled appearance ; but it passes down into bluish compact 
bedS; which contain numerous small crystals of calcareous spar. 

Range and Thickness. — Its thickness yaries from twenty to sixty feet, as may 
be seen in Sec. 17, and the one aboye from the La Mine, and the foUowing from 
Clear Creek, some two mUes aboye its mouth : — 

No. 1.— 6 feet of BUiff, 

No. 2. — TQtnic/lFarruginoiutSanddont. 

No. 8. — 100 fiaet of Encrinital Limestone, 

No. 4.— 80 feet of Chouteau Limeslone. 

No. 6.— 60 feet of Vermicular Sandstone and Shales. 

No. 0.-90 feet of Lithographic Limestone, 

No. 7.— 20 feet of Cooper Marble, 

It is best deyeloped on Clear Creek, and on the La Mine, between the mouth of 
Clear Creek and Otter Creek, and on Little Saline, in Town. 47, R. 18, Sec. 84. It 
becomes much thinner, and passes into dull bluish gray semi-crystalline beds, 
towards the southern and eastern parts of the county, where it is often entirely 
wanting. On the map it is colored green, and marked F. m. 

Organic Remains. — No organic remains haye been found in the Cooper Marble 
proper, but the beds into which it passes to the south and east, contain the oharac- 
teristio fossils of the Onondaga Limestone. (See Catalogue YIII.) 

OALOIFEROUS SANDB0CK.t 

Three divisions of this rock have been observed in Cooper. 


* The iMAUtifal plate. See. 2, fedng page 63, was esgrared on a slab of thfai JPonnatioii from Mar 
xlon eounty. 

t The St LoToda Limestone, the HamUton Group, and all the Formatloni of the SUnrian Sj^rtem 
abort the Saocharoidal Sandstone) are wanting in Cooper. 
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F. «— SACGHAROIDAL SANDSTONE. 

This sandstone exhibits all uf its peculiar and interesting features in the county, 
under consideration. Its thickness is quite as variable as usual, ranging from one 
foot to fifty. At Marston's Bridge, it is twentj-five feet thick ; at Cox's Bluff, one 
mile below Corum's Mill, one foot; and in Town. 46, R. 19, Sec. 85, it is fifty feet 
At the last locality, the sandstone strata, from five to ten feet thick, are seen, for 
some distance, resting horizontally upon the 2d Magnesian Limestone, when its lower 
surface curves down in the form of a semicircle to the depth of fifty feet, it then 
rises on the same curve to the former level, and continues on in the same posi- 
tion as before ; while the upper surface of the sandstone remains horizontal, the 
thickness of the whole being increased in proportion to the downward curvature of 
the lower beds. The Limestone Strata appear to be depressed a very little on both 
sides, and below this enlargement of the sandstone, but show no other signs of dis- 
turbance. It appears as if one-half of a cylinder of sandstone, ninety feet in dia- 
meter, and lying perpendicular to the face of the bluff, had been pressed down into 
the limestone. 

Its upper surface is, also, yctj uneven, as is shown by the numerous projecting 
knobs, which rise above the soil, where it is the surface rock. It is found capping, 
or cropping out of the bluffs of all the streams in the south part of the county. 

Economical Value. — It can furnish any quantity of the purest sand for glass 
and cements ; but it is usually too friable for building purposes. (See pp. 117-121.) 

F. V— 2d HAQNESIAN LIMESTONE. 

The description of this Formation in Chapter I., p. 121, is applicable to it, as 
developed in this county. 

Range and Thickneaa. — This limestone first rises above the surface, on the La 
Mine, near Marston's Bridge, and two miles above, in Cox's Bluff, it reaches an eleva- 
tion of 160 feet, which is the greatest thickness observed in the county. In the bluffs 
of Wilkinson's Branch, we get the following section : — 

No. 1. — 50 feet of Chemung Oroup. 
No. 2. — 60 feet of Owmda^ Limestone, 
No. 3. — 20 feet of Saceharoidal SandOone. 
No. 4. — 160 feet of 2d Magnuktn Idmeatone. 
No. 5.-22 feet of 2d Scmdstone. 

It crops out in the bluffs of all the streams in the south part of the oountyv 
(See Sec. 20, p. 128.) 

F. 10— 2d sandstone. 

This rock was observed in but two places in the county — on Wilkinson's Branch 
and in Town. 46, R. 15, Sec. 18. It is a regularly stratified brown sandstone, which 
may serve as a fire-rock, or for some building purposes, where great strength is not 
needed. 

Organic Remaina of the Calciferous Sandrock, are in Catalogue XIV. 
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ECONOMICAL GEOLOGY OF COOPER. 

SOILS. 

It is not necessary to enter upon any details respecting the agri- 
cnlture of this county, as the principles stated in Chapter I., on 
pages 137-153, are applicable to the soils of Cooper. 

The Alluvial Soil (see page 139) occupies a large area in the bot- 
toms of the Missouri, the La Mine and the Little Saline, and is 
covered with a heavy growth of Cotton-Wood ; Sycamore ; Slippery 
and American Elms ; Box-Elder ; Sugar Tree ; White Maple ; Red 
Birch ; White, Black and Blue Ashes ; Coffee Tree ; Honey Locust ; 
Bur, White, Swamp White, Chestnut, Rock Chestnut, Laurel, Pin, 
Red and Scarlet Oaks ; Pignut, Mockemut, Shellbark and Thick 
Shellbark Hickories ; Red-Bud ; Linden ; Papaw ; Plum ; Hack- 
Berry, and several varieties of the Willow and the Grape. 

There are about 7,000 acres of theyerj best alluvial soil in the Missouri bottom, 
and a much larger quantity on the other streams, which is not, perhaps, quite so 
good, but it has the advantage of being placed beyond the abrading power of 
the Missouri. 

The soil of the timber and prairie lands in nearly all of the north- 
ern and central parts of the county, is based upon the Bluff, and 
possesses all the excellent qualities of the second variety, derived 
from that formation. (See page 139.) It sustains a heavy growth of 
White, Bur, Swamp White, Chestnut, Rock Chestnut, Black, Red, 
Scarlet, Laurel and Bartram's* Oak ; Linden ; Slippery and Ame- 
rican Elm; Common, Pignut and Shellbark Hickories; Blue and 
White Ashes; Buckeye; Sassafras ; Box-Elder ; Mulberry; Cherry; 
Plum ; Crab- Apple ; Hack-Berry ; Black and White Walnut ; Red 
and Black Haws ; Hornbeam ; Red-Bud ; Papaw, and Grapes ; and 
it is well adapted to corn, oats and tobacco, and to wheat also, where 
the vegetable matter has been partially exhausted by other crops. 

It is susceptible of vast improvement by subsoiling (see pp. 150 and 151); as a 
large part of the prairie in Cooper, is similar to that subsoiled by Mr. Bass, and the 
timber like that cultivated by Maj. Rollins, and referred to in his letter. In the 
southern part of the county, and on the bluffs of the streams, where the Bluff deposit 
is thin, and where the Magnesian Limestones and Sandstones of the Calciferous 
Bandrock, come to the surface, the soil is much injured by the chert and sand of 
those formations. But still it is strong, and produces good com, wheat, oats and a 
luxuriant growth of wild grapes. (See p. 142.) In some places, however, the chert 
is so abundant as to render the soil useless for ordinary cultivation ; but the area 


* This rare species was observed in two places in Cooper ; south of Bound Hill, 
ftnd at Pleasant Green. 
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thus iDJured is rery small. There are, also, small tracts of the other varieties of soib 
described on pages 139-142. 

The physical properties of the soils, the rocks from which thej are derived, and 
the crops produced, all prove the agricultural resources of Cooper county to be very 
great. I>eep and thorough tillage should be her motto. 

COAL. 

This mineral exists in such quantities as will meet all the demands of the county 
for domestic and manufacturing purposes. In the regular Coal Measures, colored 
purple on the map, without including what have been considered the best beds in the 
county, there are, at least, 60,000,000 tons of good available coal. And besides, the 
local deposits promise to furnish a large amount of the very best quality for all or- 
dinary uses. 

moN. 

Brown Hematite is the only iron ore of economical value observed in the county. 
There are two localities which can furnish a sufficient supply of good ore to justify 
manufacturing operations ; though there may be some doubt whether iron-works on 
a small scale, will be able to compete successfully with the extensive establishments, 
which will eventually spring up in other parts of the State. These beds are in the 
Ferruginous Sandstone, as shown in the section on page 92, from the bluffs of the 
Blackwater, in Sec. 3, Town. 48, R. 19, and in Sec. 33 of the same township. The 
stratum of iron ore at these localities, varies in thickness from one to three feet, and 
extends over a large area in the last locality. Some of this Hematite is too sandy 
for use, but a large portion of it is an excellent ore ; it will melt easily and make 
good iron. This ore could be taken in boats to the mouth of the La Mine, where an 
abundance of coal can be obtained for working it. 

Iron ore was, also, seen resting on the slopes of the bluffs, above the mouth of 
Clear Creek on the La Mine, and east of Mr. Winston Walker's, which had, doubt- 
less, fallen down from the disintegrated sandstone above, now covered with soil and 
debris. 

LEAD. 

The only valuable locality of lead observed in Cooper, was at Scott's Lead Mine, 
in Town. 49, R. 19, Sec. 26, N. B. J. This, like the mines of the South- West, is in 
the Archimedes Limestone, passing down into what appears to be the upper beds of 
the Encrinital Limestone ; but, instead of the calcareous spar, which occurs in the 
mines of the South-West, heavy spar or tiff is very abundant in this and at various 
other localities in the neighborhood. A shaft had been sunk twenty-six feet, passing 
down through the superficial deposits, and penetrating the limestone twenty feet to 
the pocket where the most of the mineral was found. An adit had, also, been opened 
twenty feet to the base of the shaft, and a drift continued thirty feet in the direction 
of the lode to the north-east, with a downward inclination of twenty-five degrees. 
About 6,000 pounds of galena were obtained. There is another locality, 800 feet 
north north-east of the last, where some work has been done, and a small quantity 
of mineral raised. 

The work done at these places is scarcely sufficient to test the character and 
Talue of these deposits ; but the indications are such as would seem to justify a more 
careful exploration of the lodes. The formation is one that may be exp^^cted to 
contain lead, and the associated minerals are such as most usually accompany that 
ore. 

The sulphate of baryta at this mine, is often penetrated by numerous small cylin- 
ders of iron pyrites, as was observed in the tiff of the 2d Magnesian Limestone, near 
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Warsaw. Lead may, also, be found ia the 2d Magnesian Limestone, marked v and 
colored yellow, on the map ; as the mines of Moniteau, those on the Cole Camp, and 
in other localities, are in this limestone. 

Thin veins of Lead were found cutting through the coal, at Drafton's bed. 

These veins have inclinations, varying from a vertical to nearly a horizontal position. 

* 

MANGANESa 

Small quantities of this metal were observed at Stephen's coal-bed, though not 
in sufficient quantity to be of any economical value. But it is said, a stratum exists 
below, which the workings had not reached when the mine was visited. 

ZINC. 

Thin veins of zinc blende were, also, observed intersecting the coal at several of 
the abnormal deposits above described ; at Drafton*s and at Farley's bed, they were 
the most abundant. 

BUILDING MATERIALS. 

Limestones, — The Archimedes Limestone, the Encrinital Limestone, the Chou- 
teau Limestone, the Vermicular Sandstone and Shales, the Cooper Marble and the 
2d Magnesian Limestone, all have strata adapted to the various building purposes 
to which limestones are applied. But the first three contain beds of the most 
durable and economical building stones in this part of the State; and these rocks 
are so generally diffused, that every part of the county is well supplied. The lower 
beds of the Vermicular Sandstone and Shales, can, also, ftirnish an abundance of 
clouded limestone, adapted to fine work. 

Sandstones, — The Ferruginous and 2d Sandstone are, in some localities, suitable 
for building purposes ; but the sandstones of Cooper are, usually, too friable to 
endure exposure and sustain the weight of heavy masonry ; and this is particularly 
true of the micaceous sandstone of the Coal Measures so much used at Boonville. 

Marble. — Some portions of the Cooper Marble, particularly the lower beds, 
which contain the small crystals of calcareous spar, are very beautiful and receive a 
fine polish. This rock will become very valuable, as the country advances, and a de- 
mand is created for the more expensive and durable styles of architecture. 

Cements and Mortars. — Formations A, t and v, some of the lower beds of the 
Lithographic Limestone and the Chouteau Limestone, and the Onondaga, all contain 
beds of the best quality for quicklime. The Encrinital Limestone is used at the kiln 
some three miles east of Boonville, and the Archimedes, at that on Thompson's Branch, 
in Town. 48, R. 17, Sec. 9. 

Hydraulic Cements. — The lower part of the Vermicular Sandstone and Shales, 
and the upper part of the Chouteau Limestone, give the very best evidence of supe- 
rior hydraulic properties. These beds of the former, crop out at the Chout«au 
Springs ; in nearly all the bluffs of the La Mine, between these springs and Corum's 
Mill ; and on the Little Saline, in Town. 46, R. 18 ; and at Conner's Mill. At all of 
these localities the quantity is inexhaustible. The lower beds of the Vermicular 
Sandstone and Shales, crop out below the last in the bluff at Fink's Mill, and in the 
neighborhood of Pleasant Grove. The well of Mr. Winston Walker passes through 
those which give the best evidence of hydraulic properties. (See pp. 167 and 168. } 

The Hydraulic Limestone, No. 66 of the Coal Measures, will make a good 
cement, if the more impure portions are selected. 

Fire-Brick. — No. 75 of the Coal Measures, or No. 16 of Sec. 13, which crops out 
in the bluffs of the Missouri, from Boonville to the mouth of the La Mine, is the 


OBOLOGY OF COOPKB. 201 

bed wMoh fturnishes the fire-clay used in St. Louis county, and will, so far as we 
can judge from the physical properties and geological relations, make good fire- 
brick. The quantity can be easily estimated, as the bed is twenty-three feet thick, 
and extends oyer an area of twenty square miles, that occupied by the Coal Measures. 
Fire-Rock, — The Ferruginous Sandstone and the 2d Sandstone contain some 
beds of a Tory refiractory nature ; while the more impure strata of the Encrinital 
Limestone and the 2d Magnesian Limestone, are well adapted to common use, as 
they are able to withstand the action of ordinary fires. 

BOAD UATEBIAI8. 

Sands, grarel and pebbles are abundant in the beds of the La Mine, the Little 
Saline, and in nearly all the smaller streams in the county ; and it has already been 
shown (seepage 169), that these are the best materials for good and durable roads. 

* LUliBBB. AND WATEB-F0W15R. 

Timber^ of the best yarieties found in the State, exists in great abundance on all 
the streams ; it also corers the bluffs of the streams and a large part of the north- 
eastern diyision of the county. Oak, Walnut, Ash, Hickory, Linden, Cherry, Maple, 
Mulberry, Locust and Elm, can be obtained in sufficient quantities to supply the 
home demand, both present and prospectiye. 

Water-PoiMr is not so ayailable as in some other parts of the State. There are, 
howeyer, a few mill-sites on the La Mine and the Little Saline. But experience has 
preyed steam to be quite as economical as ordinary water-power, for the manufac- 
turing of lumber. 

SPBINOS. 

Cooper abounds in springs, both fresh and mineral. The mineral springs are 
yery numerous, and may be classed as Brine and Sulphur; but it should be borne in 
mind that all the brine springs discharge sulphuretted hydrogen in greater or less 
abundance, and that all the sulphur springs contain more or less of common salt 
{chloride of sodium). And besides, the two yarieties frequently come to the surface 
within a few yards of each other. Nearly all of the mineral springs in the county 
are situated in yalleys of denudation in the Chemung Rocks, and much the larger 
number are in Town. 48, extending from Sec. 16 of B. 18, westward along the La 
Mine through R. 19, to the county line; but some exist in Town. 49, R. 19, on the 
Black- Water ; and in Town. 48, R. 15, near Gooche's Mill, on the Little Saline. 

The most important of the brine springs are Harriman's, Bailey's, Howard's, 
Heath's and Hugh's. Water was collected from these for analysis ; btit a yariety 
of accidents, has preyented us from getting an analysis of more than one. 

Dr. Harriman*8 Salt Springs were yisited June 28th, 1864. The weather was 
warm and clear, and the sun shining directly upon the springs and the surface of 
the earth for some distance around them. The temperature of the atmosphere at the 
springs, in the sun, was 98° F., and that of the salt springs, 58° F. ; while a fresh 
spring rising Arom the base of the bluff, in the shade, 100 yards to the south, gaye, 
64° F. There are four places where the brine is discharged, which are from forty to 
forty-fiye feet apart ; and hydrosulphuric acid escapes from alL The following is 
the result of Dr. Litton's analysis : — 

Bpeciflo gmTlty »t Temp. oeP F., . : LO105 

In 1,000 grains of the water were found the following constituents: — 

BUica, .00984 lime, . 1.80677 

OutoBle Add, ii820T MagnwlA, -82864 

Solphiuie Add, S»iTl Potasn, .06605 

Ohlorlne, 11.60487 SodlS 8.33619 

Pttozide of iroii, .00888 
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The ingredients may be combined to give the foUoving compoaiUon of 1,000 
parts of the water : — 


auios .... 

Carbonate of the protoxide of iron,* 
Oarbonateof lime, . . 

Oarbonate of magnesia, 
Sulphate of lime, . 
Chloride of caldnm, 
Chloride of magnednm, . 
Chloride of potastlnm. 


.00064 

.00571 

.12210 

.06614 

1.690B4 

1.82834 

1.40326 

.01S70 


Chloride of aodiom. 
Carbonic add. 


16.76en 
.207M 


Total weight of nits and carbonic acid, 20.68167 
Water, 9T941833 


1000/)0000 


There are seyeral sulphur springs in Cooper. 

Chouteau Springt justly enjoy a fine reputation as a watering place. The 
water is good, the buildings neat and commodious, and the scenery beautiful. They 
are situated in the 16th section of Town. 48, B. 18, abouf ten miles from the city 
of Boonville. 

The water comes to the surface in four places, located but a short distance from 
«ach other, in a line nearly east and west The water from the easterly spring 
contains the most common salt; but the one farthest west is most esteemed and 
generally used. Large quantities of hydrosutphuric acid, and perhaps other gases 
escape. All the gas would yield, at least, two gallons per minute ; while the water 
is discharged at the rate of ten gallons per minute, 600 per hoar, or 14,400 per day. 
The water giTos an acid reaction and a temperature of 58° F. 

Dr. Litton's analysis f gSTc the following results : — 

Water from Chouteau Springs — 

Bpedflc gravity at dOP F., . . • . . . • . 1.0064 


In 1,000 grains of the water were found the following constituents : — 


.65783 

.29586 

.06382 

8.51660 


SUioa, J00794 Lime, 

finlphnric Add, JB8088 Maipiesia, 

Carbonic Add, .26000 Potassa, 

Chlorine, 4.90237 Soda, 

TWoxide of iron j* .00496 

The ingredients may be combined to give the following composition of 1,000 
parts of the water : — 


Carbonate of the protoxide of Iron, 
Carbonate ofvlime. 
Carbonate of magnesia, 
Sulphate of lime, 
Chloride of caldnm, 
Chloride of magnedam. 
Chloride of potasdom, 
Chloride of sodium. 


.00662 
a7830 
.03616 
.66688 
.66667 
.64790 
.08601 
6.68237 


Carbonic add, 
SiUfai, 


.18463 
.00794 


Total weight of salts, sUica Ac, 
Water, 


9.00606 
990.99304 

1000.00000 


For reasons stated aboTO, the gases could not be determined at the laboratory, 
4>nt the abundance discharged at the spring, shows their existence in quantities suf- 
ficient to render the water light and agreeable ; while the other ingredients mvflt 
render it a healthful alteratiye. 


^ This does not represent all the iron contained in the water, as a pcwtion had fallen as a 8edl> 
; before it was analysed. 

t The water and gas of this, and the water of seTeral other springs of Cooper, were careAilly od' 
leeted, sealed and shipped to the Laboratory in St. Lonis, where they anrived some three months after. 
Meanwhile the gases had escaped, and some of the demijohns bad been tested in a practical w«y, whlds 
nadered them useleos for analysis. 
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But the healthftil properties of the Chouteau Water, haye been abundautly proyed 
by the natnerous individaals, who have been greatly relieved or entirely oared by 
resorting to these springs. The locality is very desirable for the inyalid, who would 
give his native powers an opportunity to recuperate in a quiet healthful retreat, 
where he may e^joy all the rational amusements of a country life. 

It is very obvious that Cooper county possesses very many and superior natural 
advantages. Her agricultural resources are indeed very great, but little inferior to 
those of Lafayette and Platte, for many of our staple crops. There are, at least, 
S0,000 acres of the richest alluvial soil, a large part of which, still sustains an im- 
mense burden of the timber characteristic of our rich bottoms (p. 198), not less than 
200,000 acres of excellent high timber land, based upon the rich marls of the Bluff 
Formation, the most of which retains its native growth (p. 198), and about 80,000 
acres of fine prairie, resUng upon the same marls. 

Place but half of this in a good state of cultivation, and it would easily give an 
annual yield of 6,000,000 bushels of^wheat, 10,000,000 of corn, or a similar propor- 
tion of other crops ; while the remaining 60,000 acres of inferior soil, is well adapted 
to the cultivation of grapes or grass for grazing. 

Mineral coal and timber suitable for charcoal, are sufficiently abundant for all do- 
mestic and manufacturing purposes. Building materials, marbles, limestones, sand- 
stones, clay, sand, timber and iron, exist in great abundance; while fire-clays and 
hydraulic limestones are found in inexhaustible quantities. 

And, besides. Cooper occupies a central position in the State, with the navigable 
waters of the Missouri on the north, and the Pacific Railroad on the south, to trans- 
port her surplus produce to the best market of the West, and return the merchan- 
dise to supply her domestic traffic, and a large flourishing trade with the South -West. 

These natural advantages and the cbaracteristio energy of her citizens, will soon 
develop these agricultural and manufacturing resources and quadruple her 
population. 

The Map of Cooper has been prepared with great care. It exhibits the timber, 
prairie, bottom, level and broken lands, the mines, springs, streams, congressional 
townships, and sections and towns, and the various Geological Formations, by the 
appropriate symbols and colors. The geological boundaries are laid down with as 
much accuracy as possible ; but the older strata are so completely covered with the 
Qaaternary deposits, that it is often impossible to tell the exact point where one 
formation ends and another commences. Still the boundaries given can not be fiur 
from their ti*ue position. 
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CHAPTER V. 

GEOLOGY OF THE SOUTH-WEST. 

Afteb preparing the Sections on Plate XIV., but little need be said to give a 
good understanding of the Geology of the country through iprhich they pass. 

Sees. Kos. 1 and 2 give the strata from Boonville through Cooper into Pettis, in 
Toiprn. 46, R. 20, and thence to the north-east corner of Henry, and through Calhoun 
and (Uinton to Papinsvllle, and from there south to Neosho. No. 8 gives the formations 
developed betiveen Neosho and Springfield. On the road from Springfield to Bolivar 
the strata of the Carboniferous, Chemung and Calciferous Rocks, successively rise 
to the surface. The Saccharoidal Sandstone is highly colored, and renders the 
soil sandy south of the latter town. 

Section No. 4 gives the rocks and their relative position between Warsaw and 
Fremont ; and No. 6 exhibits the position of the strata from Fremont, on the road 
through Bolivar and Buffalo, to the Niangua, near Edwards* Mill. No. 6 gives a sec- 
tion of the formations on the Niangua from Edwards' Mill to the Osage ; while No. 7 
gives a view of the strata on the line from the Osage, at Erie, up the Gravois, through 
Versailles, to the Missouri opposite Rocheport The line of Nos. I and 2, from 
Boonville to Carthago, through Cooper, Pettis, Henry, Bates and Jasper, runs 
through a country beautifully diversified with timber and prairie. Though in some 
portions the streams and timber are not so abundant as might be desirable for agri- 
cultural purposes, still the soil is good, and hedges and cisterns may obviate all the 
difficulties which might be experienced from a scarcity of timber and water, at a few 
localities. The timber skirting all the streams on this route is very fine, and con- 
sists of nearly all the varieties mentioned in Appendix C. In the region occupied by 
the Coal Measures, the sandstones have an unusual development, and, in localities 
where the superficial deposits are thin, they often render the soil light and sandy. 

The prairie of this region is characterized by what are called Knobs or Mounds ; 
they are somewhat variable in size and form, but usually present the appearance of 
a truncated cone. The tops of these mounds are usually flat, and covered by a thin 
soil, underlaid by a durable stratum of sandstone or limestone, which crops out on 
all sides near the top, prevents the wearing away of the upper edges, and pre- 
serves the well defined angle between the top and side ; while the stratum of shale or 
clay, which forms the lower part, is easily decomposed and carried away by aqueous 
agencies. The sides rise with a gentle declivity, at first, but become more and 
more abrupt until they are nearly perpendicular at the top. The most of these 
mounds belong to the Coal Measures ; but those near Bolivar are in the Chemung 
Group, the upper beds of the Vermicular Sandstone and Shales forming the top, and 
the underlying Shales, the lower part of them. The country on the Niangua and 
Osage is characterized by high mural or castellated bluffs, rich alluvial bottoms and 
broad undulating prairies. The bottoms produce a growth of timber equal in size* 
and quality to any in the State; the bluffs are often covered with flint, and 
sustain a stunted growth of Post and Black-Jack Oaks, Black Hickory, Sumachs and 
Hazels; while the prairies are usually fertile, and clothed in a rank growth of native 
grass. No country is better watered. Its streams are numerous, limpid and filled 
with a great variety and abundance of fish ; and the springs are pure and wonder- 
fully large. 

^ Several trees were meMared in the Pomme de Terre bottom: ft Sycamore, whoee drcumferenoe wag 
twenty-eight feet; Bur Oak, twenty-aixfiwt; Black Walnut, twenty-three; and thick Shellbark Hickory, 
•txteenfeet. 
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The largeit dbserr^ Is the Upper Nlangoa, or Bryee^i Spring, which is sltoated in Town. 34, R. 18, 

See. 1. It was Tidted on the 24th of December, 1868; when the minimom tempemtnre, at night, wu 

23P F., and the nuiximum, by day, 60° V. ; the temperature of the water was 68° F., about 100 feet from 

the place where it rises to the surfiioe. The stream formed by the spring was carefhlly measured, and 

ftrand to be 136 feet wide and to gire an arerage depth of 0.93; so that erery foot in length of this 

■irsam would give 126.48 enbic feet. Tlie Telocity of the current was measured at five jriaeee : at six feet 

from each shore, at forty-llTe feet £rom each, and in the middle. The sums set down are an ayerage of 

several trials: — 

At 6 feet from the right bank, it ran 80 feet in 73 seconds. 

At 6 feet from the left bank, it ran 80 feet in 110 seconds. 

At 46 feet from the left bank, it nm 80 feet in 73 seconds. 

At 46 feet ftx>m the right bank, it ran 80 feet in 68 seconds. 

And in the middle it ran 80 feet in . . 63 seconds. 

MaKinganaTorageof 80feetin . 78 seconds. 

If WB allow seren seconds for what the friction at the bottom and sides would retard the water, the 
rapidity will be one foot per second, which will give 126.48 cubic feet per second, 466,828 per hour, or 
10,927,872 cubic feet per day, which is less than the actual quantity. 

This immense spring rises in a low secluded yalley, where it forms a small 
pond and a fine mill-site, and then flows away, a river. The water is nearly pure, 
sustains about the same temperature at all seasons, and shows no perceptible fluctna* 
tion in Tolume, either in the drjest or wettest season. 

The spring and stream, flowing fit>m it, abound in a great variety offish and flUTiatile mollusks of the 
genera, Dxludina Malania, PUmorbis Phymy and Xtmnea. Numerous species of Algat were very abun- 
dant; and swans, geese, brants and ducks, came in thousands to rest and feed in its waters by night. 

Gunter's and Sweet Spring are, also, on the Niangua, but they are not so large as Bryoe*s. 

Oaves, natural bridges and subterranean streams occur in the valley of the Osage and its tributaries. 

There is, in the counties of Benton, St. Clair, Cedar, Polk, Dallas, Hickory and Camden, a generaj 
belief that a ** white metal, ** resembling silver, has been melted tnm. ore that is very similar to brown 
hematite ; and, though several localities are given, it is generally supposed the ore came from a plaoe 
west of Buffalo, from which specimens wwe obtained, as well as from individuals who declared them iden- 
tical with those which had yielded the ^* white metal;" but the following analysis of one specimen, by 
Dr. Utton, gives no indication of any such metal, and tiie others obtained were essentially the same : •— 

Silica, 2.88 

Alumina, .......... 0.64 

Peroxide of iron, ......... 84.80 

Water, 11.62 

Sulphur, .......... 0JL2 

100.06 

An alloy, Ibund in a cave, onee occupied by counterfeiters, vras given me at Warsaw, wlilch, it was 
surmised, might be tlie same ** white metal ;** but the alloy contains bismuth, arsenic, copper and nickel, 
none of which was found in the hematite su^^oeed tooontaln the ** white metal.** 

It was, also, surmised by some that the alloy and the "white metal " had been obtained fit>m the 
Old Diggingg, so ftvquent in the Enerinital Limestone of this re^on; but after a carefol examination of 
several of these diggings (see page 08), Ao evidence could be found that they were made for metals, as no 
ore, 'except vary small particles of the oxides and sulphuret of iron, was discovered. 

In Town.84, R. 22, See. 34, a large area has been dug over, and the surfitce left in ridges and knolls; 
and in some places, the loose materials have been removed from the fissures and cavities of the rock. 

The following frets lead to the oonelnsion that these diggings were made by the Indians in search 
at flint : — 

1st They were made over 100 years ago, as Is shown bythe age of the trees on the rubbish thrown out. 

Sd. They an In the rock, and soil derived fivm the rock, which contains the best flint in the State. 

8d. At all the diggings, chips of flint and broken arrow-heads, were abundant; as tf axTow4u»ds and 
otfaar implements had been manuihetured on the spot. 

4th. Flint was the most useful and valuable of all minerals to the Indians of that day. 

6th. No marks of the usual mining implements of dvllised nations, were observed In the diggings. 

Cth. Not a partlde of any mineral valuable to dvUiied nations, was observed at thesd localities. 

But why should they dig for flint when so much is exposed on the surflwet All workers of this 
■lineral are folly awara that it cannot be wrought into the desirable shapes, after long exposure to the 
atmosphere ; hence maau&ctareni of gun-flints keep this rock, after it is quarried. In tanks of water until 
tt is needed for use. 
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The agrioaltaral resoarccs of the Sonth-West haye been yastly underrated. The 
allnyial bottoms of the O^ago, Niangna, Pomme de Terre, Sac, Marais des Sygncs, 
Orand and Spring Rivers, Turkey, Horse, Deep- Water, Dry Wood, Maddy, Center, 
Shoal Oliyer's, Cap's, Hickory and Sugar Creeks, are bat little inferior in fertility to 
the Missouri bottom, and all coyered by a heavy growth of the oharaoteristio timber. 
AH of these bottoms produce superior com, and many of them are adapted to the 
production of hemp. Yast areas of the high timber land and prairie, also, possess 
strong, durable and productive soils, admirably adapted to the culture of wheat, 
corn, oats, tobacco and grass ; while the remainder is suitable for grazing purposes 
and the production of timber. 

But the South- West is doubtless better adapted to the culture of the grape than 
any other part of this or the neighboring States. Natnre has endowed this part of 
the country with a temperate, dry and salubrious climate, and a light, rich, calcare- 
ous and vegetable soil, which produces a vigorous growth of the native vines. And 
besides, the high bluffs of magnesian limestone of the Calciferons and Potsdam age, 
on the Osage, Niangua, Pomme de Terre, Sao and Grand Rivers, usually present 
natural terraces covered by a rich soil, aU wonderfully prepared by nature for the 
planting of vineyards. This character of the bluffs is well represented in plate VIII., 
page 130. It is quite certain, in short, that the cultivation of the grape in the 
South- West can be made a source of great profit and national wealth. But there ia 
another and higher consideration, which should lead us to encourage the production 
of native wines ; as the vigor and sobriety of the nation wonld be greatly promoted 
by substituting the pure healthful juice of the gr^pe for the drugged and poisonous 
liquors so abundantly manufactured and consumed at the present day. 

Stock, — The South- West possesses many advantages for raising stock, particu- 
larly neat cattle, horses, mules and sheep. The broad prairies furnish excellent 
grazing for the long salubrious summers; and the winters are so short and mild 
that but little feeding is necessary. Indeed, the drovers of this part of the State, 
have been able to compete most successfully with those from the other divisions of 
this and the adjoining States in the St. Louis market. 

Wheat, com and tobacco might be produced in any desirable quantity ; but the 
price of transportation is such that but little is grown, save what is needed for 
domestic consumption. 

Timber, — The alluvial bottoms, on the streams of this part of the State, sustain 
a Tery heavy growth of White, Blue and Prickly Ashes ; Linden ; Red Birch ; Buck- 
eye ; Box-Elder ; Sycamore ; Coffee-Tree ; Cotton- Wood ; American, Slippery and 
Wahoo Elms ; Honey Locust ; Hack-Berry ; Common^ Thick Shellbark and Pignut 
Hickories ; Pecan; Black and White Walnuts ; Red Bud ; Sugar and White Maples ; 
Mulberry , Bur, Swamp-white, Chestnut-white, Laurel, Bed and Pin Oaks ; Papaw ; 
Bed Plum, and the Summer and Fox Grapes ; while a large area of the high land is 
timbered with Tellow Pine ; White, Post, Chestnut, Black, Laurel and Black- Jack 
Oaks; Common and Black Hickories; Hornbeam; Iron-Wood; Red Bud; Persi* 
mon and Dog-Wood. Timber exists in sufficient quantities to supply all the neces- 
sary demands for its consumption, particularly in a country where hedges of the 
Osage Orange* can be so successfully cultivated, and where stone fencesf can b« 
made at so small a cost. 


*Tlil- plant WM found growing, appurently naUTo,in the Spring River bottom, alwre CsrUuiee. 

t Judge Ritchie, who has fenced Laigo portions of his prairie fiurm in Newton with SandrtwM^ «» 
fund me it made a very economical and dorablo fence. 
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Water-Power is yery abundant in this part of the State ; good mill sites may 
be obtained on nearly all of the larger streams and on many of the springs. Bryce's 
Spring, aboye mentioned, famishes the best mill 8it« obseryed in the State. Th« 
large and constant quantity of water and its eyen temperatare render it most de- 
sirable ; as no ice eyer forms in it to obstruct the machinery, as no drought makes a 
scarcity of water, and no flood ever endangers the safety of dam or mill. One can 
estimate with precision how strong a dam must be to raise and retain the water at 
any giyen height, and how much machinery can be dri?en by the constant discharge 
of 11,000,000 cubic feet of water per diem. A fine flouring mill now occupies 
ihie site. 

Gunter's Spring, below Bryce's on the same stream, discharges about half as 
much water, and in other respects, affords the same adyantagcs as the latter. It 
driyes a saw-mill and perhaps other machinery. 

Grand Falls, on Shoal Creek, furnishes a superior mill site, now occupied by 
Scott & Stewart^s miU. Plate YL, page 96, gives a fine yiew of the Falls and 
mill. 

Mineral Wealth. — A condensed yiew of what is known of the mineral wealth of 
the South- West, has already been giyen on pages 159-164. 

The Climate is mild and salubrious ; the summers are long and temperate ; and 
the winters warm and short, and not subject to the sudden and extreme changes so 
preyalent in some parts of the West 

This part of the State is filling up yery rapidly with an enterprising population ; 
new dwellings meet our yiew one yery side ; while, on one hand, the forests are disap- 
pearing before the axe of the pioneer — the prairie, on the other, is yielding to the 
plow. 

Wealth and all its attendant comforts and luxuries are also rapidly increasing, as 
is shown by the assessors' books in the yarious counties. The taxable property 
of Newton increased from $390,000 in 1858, to $700,000 in 1864. 

Still, with all these sources of wealth and permanent prosperity and actual pro- 
gress, the enterprise of this beautiful country is greatly paralyzed by the want of % 
good market. The farmer finds no sale for his surplus produce, and the miner is 
compelled to sell his mineral at half price. 

Complete the South-Western Branch of the Pacific Railroad, and the yalue of the 
ftrm and the mine, the timber and the water-power, will be yastly increased ; and 
the farmer will grow his wheat and corn to feed the millions of Europe and be 
exchanged for their gold and merchandiie. 
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INTRODUCTION. 


. St. Louis, Mo., Deceniber 2%thy 1854. 

G. C. Swallow, 

State Q-eologut 

Sir : I herewith send you a preliminary report on some of 
the Mines of Missouri. That it is imperfect and incomplete, I 
am fully sensible. At present it would be premature to attempt 
to give a complete sketch of the mines and mineral wealth of 
this State. Before this can be done, the geological formations 
must be accurately defined and their thickness known. This de- 
mands more minute, more general and extensive explorations. 
Nor am I unconscious that the details and unavoidable repeti- 
tions in the description of the mines will be excessively dry and 
uninteresting. But I knew not how to communicate to you the 
minute knowledge of each of these localities, which it was evi- 
dently the design of the Geological Survey to obtain, without 
entering into these details of length and breadth and height, and 
frequently of almost repeating the same things of many localities. 
To enter many of the mines, at the time of my visits, was im- 
possible; and though I could not speak from a personal exami- 
nation, I thought it better to give such details of them as could 
be obtained from those who were familiar with them, than to omit 
them entirely. In such cases I have endeavored scrupulously to 
avoid misrepresentations, and have rejected such information as 
seemed to me improbable or doubtful. That in the description 
of these, as also of other localities, I have made no mistakes, 
would be to claim something that belongs not to mortality, and 
when satisfied of my errors I shall most cheerfully confess and 
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correct them, having nothing in view save the attainment of truth ; 
but until thus convinced, what has been reported shall, by me, be 
regarded as facts. Nor have I, excepting in some few instances, 
where the evidence was so legible that he who runs may read, 
given an expression of opinion as to the value and continued 
productiveness of particular mines ; for in most instances this 
can be nothing more than a speculation, only natural when based 
upon and restricted by the observations and teachings of other 
mining regions ; and such opinion, if at all proper, should most 
certainly be reserved until all the facts furnished by our mines 
shall have been collected, when alone an expression of opinion on 
this point can with justice and propriety be given. 

At every point I have endeavored to collect reliable statistics 
of our mineral wealth. The numbers of those given might have 
been considerably increased, but I preferred to under rather than 
overrate the produce of our mines, knowing with how little 
discrimination estimates are often made, and fully conscious that 
nothing, at home and abroad, is so injurious to mining interests 
as false and exaggerated estimates. Their influence is to create 
doubt and scepticism ; or, if perchance they should gain credence 
for a time, it is almost invariably to the great detriment of indi- 
viduals, and ultimately, by reaction in public confidence, to the 
great injury of all mining interests. 

To enumerate all the kindness and assistance, I have received 
in the prosecution of my labors, would be impossible. Every- 
where I have found persons ready to communicate and willing 
to assist. To Mr. A. F. Evans, Mr. Wm, Skewes, Mr. Vivian, 
Dr. Reed, Rev. Mr. Clarke, Mr. I. Nash Inge, of Franklin co. ; 
and Mr. S. T. Dunklin, Col. Jesse McIlvaine, Dr. McCallion, 
Mr. Halfner, and Mr- O'Mara, of Washington co. ; to Mr. Daly, 
to Mr. Fulton, of St. Francois county, and to Col. Bogy, Mr. 
Zeiglbr, Mr. Felix Vallb and Julius Valle, I am indebted for 
much kind attention and valuable information. 

To my colleague. Dr. B. F. Shumard, I am under obligations for 
ussistance in the examination of many mines in Franklin county- 
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To Mr. A. H. Ulffers, I am indebted for the drawing of the 
accompanying maps and sections, and for making the necessary 
surveys for the construction of the topographical maps of the 
Iron Mountain and the Pilot Knob. 

To Dr. HoFFMEiSTER I am indebted for assijfance when engaged 
in the cupellation of the lead ores. 

Finally, to John BRUFiRE I am indebted for daily, constant and 
uninterrupted assistance in the laboratory since September, 1853. 
He has worked with a patience, a fidelity and a perseverance worthy 
of the highest commendation, and by his assistance I am enabled 
to report far more work than would have been possible by my 
own unassisted labor. 

Hoping, Sir, that the following pages may be of some service 
to you in the execution of the important commission confided to 
you, I remain. 

Respectfully, 

Yours, &c., 

A. LITTON. 
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DR. LITTON'S REFORT. 


Of Missouri, that portion designated the mining region, is, most 
probably, of all others the most widely known. Its wonderful deposits 
of iron and lead have for many years been attracting the attention 
of the capitalist, and exciting the curiosity of men of science. The 
story of its inexhaustible treasures of iron ore, was abroad for a long 
time only considered either as the baseless credulity of ignorance, 
or the wily scheming of reckless and unscrupulous speculators. 
Within the last few years, however, by the increased facilities for 
transportation, and by the aid of capital, these once barren and 
unproductive treasures are beginning to give up their buried wealth, 
and eradicate the suspicion which was generally excited abroad by 
the first attempts to obtain an investment of capital. 

It was in this region that was made one of the earliest attempts 
at mining on the North American continent. The first discovery of 
the mines of Missouri, was made about the year 1720 ; and the credit 
of it is due to La Motte and Renault, who were acting under the 
Company of the West, that had been chartered during the minority 
of Louis XV., of France. To this Company, had been granted the 
exclusive privilege of mining in all that region of country bordering 
on the Mississippi and its tributaries, and extending from the Gulf 
of Mexico to the Wabash and Illinois rivers. 

The moving spirit or the guiding genius of this Company was the 
notorious John Law, whose claim to the very first rank among knaves 
or visionaries there is none to dispute, though there may be some 
difference of opinion ^s to which of the two classes he more properly 
belongs. By his representations and his influence, the prince and 
the peasant, the nobleman and the laborer, the capitalist and the 
artisan, were alike deluded and persuaded to invest their capital 
and labor, with the hope of obtaining the most extravagant returns 
for their investments, from mining the gold and silver which were 
reported to exist so abundantly in this region. 
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Acting under this Company, Renault, accomptnied by two hun- 
dred miners and laborers, left France in 1719, and came to the Val- 
ley of the West in search of the silver and the gold which were so 
confidently believed to exist here in the greatest abundance. Select- 
ing for his head-quarters a place in the vicinity of Easkaskia, he sent 
out exploring parties indifferent directions; and, though disappointed 
in their cherished expectations of finding gold and silver, • among 
the first fruits of their earliest explorations, was the discovery of the 
lead mines at Mine la Motte and in the neighborhood of Potosi, the 
names of which have served as monuments to record and perpetuate 
the names and memory of their discoverers. 

Renault, having been disappointed in discovering gold and silver, 
began to turn his attention to the mining of the lead ore, the exist- 
ence of which his exploring parties had made known. As to the 
extent of his explorations we have but few and imperfect accounts ; 
and of his mining operations, almost the only record left was in the 
upturned earth, and the lost and deserted mining ut^isils, discovered 
after the occupation of the country by the Anglo-Saxon race. His 
mining operations were, however, checked by the Company of the 
West having been united to the Royal Company of the Indies ; and 
though he remained several years longer in the country after this 
union, he finally returned in 1742 to his native coimtry, when almost 
all mining operations ceased so long as the country belonged to 
France. 

Thus they remained, until the country was ceded to Spain, when 
the mines again attracted some attention ; and among the first dis- 
coveries was that of Mine h Burton, made accidentally by Le Breton, 
who was still living in 1818, n.ear Ste. Genevieve, having then reached 
his 109th year. 

In 1798, Moses Austin, of Virginia, obtained a grant of land in 
the neighborhood of Potosi, from the Spanish Government, sunk the 
first regular shaft, and erected a reverberatory furnace. Soon, other 
Americans immigrated and settled in this mining region ; but as to 
the extent of their mining operations, or the richness of the mines, 
or the profits of their labor, we have but few, if any, reliable statis- 
tics ; and when we remember that almost the only means of getting 
the lead to market, was by packing on mules, we cannot suppose 
that the amount made was very great, or that the mining was very 
extensive. 

After the purchase and possession of the country by the United 
States, this mineral region attracted more iittention, and since then 
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what is denominated (with us) mining, has been carried on at some 
point or other. The points, however, are very few at which it has 
been pursued, for a series of years, without cessation and plied with 
that constancy and perseverance which is customary in transatlantic 
fining countries. With us, the number of persons is very small, 
• whose sole occupation is mining, but in general this is united with 
the cultivation of the soil. Though there may have been in the 
earliest settlement of the country, many who made mining their sole 
business and pursued it as their only avocation, the number of such, 
since the purchase of the country by the United States, has been 
but very few, and it is in general only an occupation for the leisure 
and unemployed time of the farmer. 

This mining region, of the South-East, is principally confined to 
Jefferson, Franklin, Crawford, Washington, St. Francois and Madi- 
Bon counties. The geological formations that present themselves in 
approaching this part of the State from St. Louis, or from Ste. 
Genevieve, are, first, the members of the Carboniferous, and then 
the Silurian, in the lower beds of which, and in the igneous rocks 
around which, at some points, these beds lie, are found all the metal- 
lic ores of any economical value that have as yet been discovered. 
As to the particular beds composing this formation, their lithological 
and palaeontological characters, I refer you to Dr. Shumard's sec- 
tions from St. Louis to Franklin county, and to the ton Mountain, 
and to that from Ste. Genevieve to the ton Mountain. 

This region is broken and hilly, though not what could with pro- 
priety be denominated mountainous. It is interspersed with hills 
and ridges and knobs, most of which are composed of magnesian 
limestone, and which sometimes attain an elevation of 200 or 300 
feet above the adjacent valleys. Though in Franklin no igneous 
rocks have yet been found in place, in the southern part of Wash- 
ington, and more particularly in St. Francois and in Madison coun*- 
ties, these igneous ridges are frequently met with. As to their 
relative age, whether they were ejected anterior or posterior to the 
deposition of the magnesian limestones, is a question to be settled 
by farther and more minute observations; though all* the facts, 
gathered by me during my visits to Washington, Madison and St. 
Fran9ois counties, incline me to the opinion that they are older than 
the stratified rocks, for wherever these last are found exposed, they 
are lying almost perfectly horizontal, with little if any dip, and pre- 
senting scarcely an indication of violent disturbance or metamorphic 
action^ 
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This mineral region is well watered. Through it flows, in part, 
the Meramec, the Bourbeuse, the Big and St. Fran§ois rivers, with 
their almost numberless and their many never-failing tributaries, 
which furnish an abundance of water for all agricultural purposes^ 
and at most points where required for mining operations. The lan9 
is well timbered, and much of it highly suitable for agricultural pui?. 
poses. In the innumerable valleys that lie secluded in it, the soil in 
general is good and highly productive, and would, with proper cul- 
ture, amply supply provisions for the thousands who might find con- 
stant and profitable occupation in the mines. Though in other parts, 
the soil seems shallow and but little endowed with fertility, it has 
ever been found, when tried, productive and yielding beyond ex- 
pectation. 

In this mineral region the only minerals as yet found, of econo- 
mical value, are those of lead, iron, copper, nickel, cobalt, zinc and 
manganese ; and this preliminary report shall be principally confined 
to the localities of each of these, so far as is yet known to me, in 
Franklin, Jefferson and Washington counties. 

LEAD ASD ITS ORES. 

Native, or metallic lead, has been but rarely discovered in the 
mineral kingdom. But three localities are reported at which it is 
thus found : viz., in the county of Kerry, in Ireland ; Carthagena, 
in Spain; and at Alston-Moor, in England: and as it occurs so 
sparingly in this form, it has no economical valu^. Its ores, how- 
ever, are very numerous, and more abundantly distributed. Many 
of them have only a scientific value, for most of the lead which is 
found in commerce, is obtained almost entirely from its sulphuret 
and carbonate. Of all these ores, by far the most important, on 
account of its general distribution, its abundance and the facility 
with which it is smelted, is the 

Sulphuret of Lead, frequently denominated galena, and in this 
state most generally called, iZte^ mineral^ or mineral. It is often 
found cry^allized in regular cubes, and sometimes, though not often, 
in Missouri, in some of the derived forms of this regular system. 
It is also found in granular masses. Its lustre is metallic, and its 
color a lead gtay, though often it is externally tarnished. It always 
contains more or less of the isomorphous compound, the sulphuret 
of silver ; but in general this impurity is most abundantly found in 
the galena obtained from the Azoic formations. It is also frequently 
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accompanied by antimony, which imparts to the specimei^s a bright 
Bteely fracture and canses the laminae of it to be curved. 
When perfectly pure, the galena contains — 

Salphnr, 18.84 per cent 

Lead, 86.66 «< 

The galena of Missouri is, in general, remarkably pure, occurring 
sometimes well crystallized, most .generally massive and sometimes 
inclining to granular. 

In most of the specimens examined qualitatively, I found no other 
impurity than iron and a mere trace of silver, but some very few 
gave indications of traces of nickel and copper. 

Many different specimens of lead from different furnaces, and of 
galena from a variety of localities, were cupelled with the view of 
seeing whether they were sufficiently argentiferous to justify the 
separation of the silver. 

Galena from Mine la Motto gave, .... 00.0027 per cent of silTer. 

« *< « « by another cnpellation, 00.0025 ** 

« « *< « from a greater depth, 00.0012 « 

« « Perry's Mine, intermixed with line oree, . 00.0009 « 

" " «• " weUcrystalliaed, . 00.0007 -*« 

«« << Shaft Diggings of Potosi Mining Company, 00.0012 •< 

" " Tarpley's Mine 00.0021 " 

" " Cove Mine, 00.0010 " 

-<« *• Mt Hope gaye a button of silver scarcely yisible. 

•t " Short Lode, " " " " « " 

u «« Hill near Virginia Mines, " " " 

« " Lynn Creek, *« " ** ^« 

« « Drinker's field, near Potosi, *' '< «' 

«« " KendaU's Diggings, " «« " 

<« « Cole Camp Spring gave, .... 00.0000 

tt « Elliot Mines, FrankHn county, gtfve, 00.0000 

« « McCormack's, 00.0000 

Lead from Valla's Furnace (Slag Lead), . 00.0020pe(r cent of silver. 


IC «• 


« <t 


u 
t* 


« Casey & Clancy's Furnace, . . 00.0022 

« « « « by a second cupellation, 00.0019 " «< 

*< '< Yall^'B Furnace, (Soft Lead) gave, . 00.0029 

" Vallfi & Skewes', 00.0029 « •« 

« Long's Furnace gave less than, . 00.0016 ^« 

« Virginia Furnace gave less than, 00.0016 ** 

« « Center Creek gave less than, . . 00.0016 

« « Moseley's gave a button of silver scarcely visible. 

In England, ores oontaining from 00.02 to 00.03 per cent, of silver 
or lead which contains from seven to eight ounces of it in each ton 
can be desilverized with profit; but taking the highest per centi^o 


It « 
«< 

« 

« u 
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obtained Ijy the cupellation of any of the above specimens of either 
galena or metallic lead at 0.003 per cent., it would give for the quan- 
tity of silver in one ton of our lead only sixteen pennyweights and 
two grains, a quantity the one-ninth of that in the English lead, and 
which is too small to justify its separation by the methods at present 
in use. 

It is not improbable that veins of lead ore may be discovered in 
the igneous rocks of our State; and should they be, there is a 
probability that the ore may be so rich in silver as to justify 
desilverization. 

Two analyses of a specimen of galena obtained by you from' Mr. 
Glenn's Mine, at Cole Camp Spring, gave the following results : — 

1 2 

Sulphur, 18.76 13.86 

Lead, Not determined. 85.48 

A specimen of uncrystallized galena from Mine la Motte gave — 

Sulphur, 18.50 

Lead, 84.50 

Lron, A ti*ace. 

Copper, A trace. 

Nickel, A trace. 

Another specimen from the same locality, accompanied by car- 
bonate of lead, which it was impossible entirely io separate, gave 
82.93 per cent, of lead and 00.63 of iron. 

Carbonate of Leadj in Missouri known by the name of white 
mineral, and at Mine la Motte called dry bones, is another of the 
ores of lead of some economical importance. Wherever found it 
has, doubtless, resulted from the decomposition of the galena, effected 
by water holding in solution oxygen and carbonic acid. 

At Mine la Motte quantities of it were formerly found beauti- 
fully crystallized. When pure its color is white, though sometimes 
specimens have been found nearly black (doubtless, from the pre- 
sence of a small quantity of the sulphuret) ; its lustre is adamantine, 
and when broken its fracture is conchoidal ; and when pure it yields 
77.7 per cent, of metallic lead. In Missouri, when crystallized, it 
is generally found coating the galena, or in crevices of it ; when 
massive, it has an earthy, grayish white appearance, and can be 
readily distinguished by its greater specific weight. It is readily 
soluble in nitric and even acetic acid. It is an ore which is easily 
smelted, and will frequently yield as high as sixty per cent, of lead* 


I 
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For a long time this ore was considered valueless, and large quan- 
tities of it, both in this State and in Spain, were thrown out with the 
rubbish from the mines. In Spain they are now excavating from 
the rubbish this once rejected ore, and sending into market large 
quantities of lead obtained by the smelting of it. In former years 
large quantities of it were found on the Mine la Motte tract, but 
the miners, not knowing its value, threw it aside as so much worth- 
less earth. Afterwards, however, it was bought up and smelted 
with great profit. 

A specimen of the dry bones from Mine la Motte, that was 
impure, earthy, massive, and that still was somewhat intermixed with 
a small quantity of galena, gave upon analysis 57^39 per cent, 
of lead. 

Sulphate of Leizdy another of the ores resulting from the de- 
composition of the galena, has been found still more sparsely it 
Missouri than the last. The only crystallized specimen I have seen 
was from Massey's Diggings. It is generally found as an earthy, 
grayish white mass, with a eonfliderable specific gravity, and is 
designated, by the miners, rotten or ash mineral. The interior of 
the mass generally contains some of the galena. Though it often 
retains the cubic form of the galena, it is very pulverulent and 
crumbles readily under the fingers. When pure, it contains 68.28 
per cent, of lead. 

Besides the above, a great variety of other ores of lead are some- 
times found in the mineral kingdom ; but as they are not found, so 
far as my knowledge extends, in Missouri, and have but little 
eponomical value, I shall not attempt an examination or description 
of them. 

Of all the lead found in commerce, according to Mr. Whitney -^ 

Great Britain fioLrnislies 45.9 per cent. % 

Spain " 22.5 « 

United States << 11.8 « 

Prussia «* 6.0 " 

Anatria " 5.2 « 

Hartz " 8.8 " 

That furnished by Great Britain is obtained principally from the 
sulphurets, and by far the greater portion of these is found in the 
Carboniferous formation. In Spain, the lead deposits are in calcare- 
ous beds belonging to the lower Silurian. The greater portion of 
the lead from Prussia is obtained from a bed, not over twelve feet 
thick (of which the galena forms only a part), that lies between the 
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Musclielkalk and the dolomite, and which, most probably, belongs 
to the Triassic formation. It is from the same formation that a 
great part of the lead furnished by Austria comes, while all of that 
from the Hartz is obtained from the Azoic and Palaeozoic rocks. 

The principal deposits of lead ore in the United States are found 
in the lower series of the lower Silurian. In Iowa and Wisconsin, 
the galeniferous beds are magnesian, and form a sub-division of the 
lower Silurian, that, in all probability, directly overlies the Trenton 
Limestone of the New York system. 

In Missouri, however, our lead deposits have a more extensive 
range ; for your examinations of the South- West will show that the 
mines there are in the Carboniferous, while in the South-East, and 
Franklin county, the galena is, so far as my knowledge extends, 
confined to the magnesian members of the lower Silurian formation* 
These magnesian limestones are not, however, of the same age as the 
galeniferous beds of Wisconsin ; but, as may be seen in Dr. Shumard's 
sections, they all lie below the Trenton limestone, and are, doubtless, 
the equivalent of the Calciferous sandrock of the New York system. 

In the south-eastern and Franklin counties, the galena is found 
either in the gravel, when in general it shows evidences of attrition, 
or in the heavy beds of a plastic femiginnnfl clay that overlie the 
magnesian limestones, or in the rock. When in this last, it is de- 
posited either in fissures that are almost vertical, that, with walls 
well defined, preserve a nearly uniform course, and though varying 
in their width, seldom exceed four feet, or in what are called open- 
ings, which, doubtless, were once cavities and caves communicating 
one with another, but are now filled with clay, mineral and loose 
tumbling rock. These openings vary much in size, sometimes being 
scarcely one foot, and sometimes ten or twelve feet square. When 
veinr small, they are called pockets. They do not preserve- an uni- 
form course, but are found communicating one with another, by pas- 
sages, filled with material, different from the wall xock, and extend- 
ing out to every point of the compass. 

Of all the localities, at which lead ore has been found, I do not 
intend to speak, but only of those which have been visited, and of 
those, of which such information, as shall be given, has been obtained 
from what is deemed a reliable source. . 

€K>L0Oin>A MINIS, 
Llei]iiaini.l8,N,B.lK,iee.8,W.^ofS.E.^. 

The first digging was done here probably in 1880. The mineral 
was found here at first in the clay, and for the first two years most 
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of the mining was limited to this. In sinking down, a fissure was 
discovered ; the course of which is N. 10° or 15° E. The greatest 
width of this fissure is three feet. At a point, south from the shafts, 
and distant 400 yards, the fissure is visible, and has at that point a 
width of two or three inches. Seven shafts have been sunk on this 
fissure, the deepest of which is eighteen, and the shallowest twelve 
feet. The fissure is filled with clay, mineral and calc spar. 

To the east of this fissure, and distant from it but a few feet, is 
another, with nearly the same course, and having, in some points a, 
width of four feet. From it, also, has been obtained galena. These 
fissures are in the second magnesian limestone. 

Under a new lease, parties again commenced working here last 
May, and with two hands and a working time of not over four 
months, they report to \%ve obtained 12,000 pounds of mineral. It 
is to be hoped that the party now engaged will sink their shafts 
deeper, and properly explore, by drifting and stopping, this deposit, 
for it presents strong indications of a perpendicular lode. 

VALLB AND 8KEWES' MINES. 

These are the Gove Mine and Short Lode, on the north, and the 
Mount Hope Mine, on the south side of the Meramec. 

The Gove Mine and the Short Lode are in town. 42 N., R. 1 E., sec. 
22, N. W. J. They are on the side of a high ridge, the height of 
which is about 200 feet above the level of the valley. This ridge is 
capped with about fifty feet of sandstone, the lower portion of which 
is interstratified with magnesian limestone, and beneath which, so 
far as explored, are heavy-bedded magnesian limestones, intermixed 
with chert and quartz. 

At the Cove Mine, the galena is found in a vertical fissure, whose 
average width is not over six inches, the course of which is N. 5° E., 
and with a slight inclination of seven inches to the fathom to the 
east. This fissure has never yet befin found to widen out much over 
the above average width, but preserves a nearly uniform course and 
width, so far as explored. This fissure is sometimes filled entirely 
with galena ; at other points, this is accompanied by heavy spar and 
calc spar ; and sometimes these last, with clay, fill it completely. 

The main shaft is about 150 feet deep, at the head of which is a 
fine exposure of sandstone that extends up to the top of the ridge. 
South of this, sixty feet, is the bluff shaft, 132 feet deep ; and south 
of this are three other shafts, varying from eighty-eight to fifty feet 
in depth, and distant from each other from thirty to fifty-eight feet. 
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SoQtli of main shaft, three levels have been nm, connecting with 
the different ehaftB ; and north, but two have been cut, at a depth 
from each other of 101 feet into the hill, and extending northwardly 
to a distance from the main shaft of over 200 feet. Much of the 
ground has been stopped away from main shaft, south to the ladder 
shaft, between the first and second levels, and also between the same 
levels, north of the main shaft. Above the first level, and north of 
the main shaft, the fissure has been followed up into the sandstone, 
and has been found well filled with mineral, which, at the time of 
my visit, was yielding a large quantity of galena. This is a not 
unimportant part, for though the resulta of observation in other min- 
ing countries would teach us to anticipate a change in the character 
and productiveness of a vein, in passing from one rock into another 
of a totally different character, here, at l^ist, is one fact tending to 
show that the presence of sandstone was not incompatible with the 
deposition of the galena, and that, perhaps, it is a too hasty gene- 
ralization to conclude that our lead deposits are only productive 
within the limits of the magnesian limestones. 


On plate 1 is a vertical section of Core Mine, with all the 
sliafts and levels according to measurements, and with the stoppings 
from my observations and the corrections made by Mr. Skewes. 
From this can be obtained a better idea of the amount of work and 
the character of the mining than from any written description. The 
mineral is remarkably pure, and among the many specimens exam- 
ined I found no intermixture with other ores. 

£a8t of Gove Mine 120 yards, and on the same ridge, is another 
fissure called the negro lode. On it have been sank, on the eoatb 
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side, tbree or four shafts, the deepest of which is fifty or sixty feet. 
Its course b nearly N. 10^ W. But little work has been done by 
the present proprietors. 

Two hundred feet east of the negro lode is, apparently, another 
fissure, and running nearly parallel with it. Nothing has been done 
towards exploring it, excepting to dig some few fallow shafts on 
the hill side. It is called the Scott lode. 

SHORT LODE. 

Thb lode is 300 feet east of the Scott, about 280 yards east of 
the Cove Mine, and on the same hill with them. The lead is found here 
in fissure, that varies from one inch to two and a half feet in width. 
It« course is nearly north and south, being nearly parallel with the 
preceding. The fissure is vertical, and contains, in addition to the 
ore, the heavy spar, which most frequently accompanies the galena 
in tliis fissure. The lead ore is accompanied, sometimes, by sulphuret 
of zinc. Frequently, cubes of the galena are found encrusted with 
crystals of the .carbonate of lead. • 

A vertical section of this "■'• ^ 

mine is represented on plate 
2, and from this it will be seen 
that a considerable amount of 
systematic mining has been ! 
done here. Three shafts — one, 
ninety feet ; one, eighty-five ■ 
feet; and another seventy-seven 
feet — have been sunk: levels 
at three different depths have been run, and the quantity of stopping 
has been considerable. It has been, and is still, worked with profit. 

On this ridge, which belongs to the third magnesian limestone, 
are three or four fissures passing down perpendicularly, with a course 
varying but little from a due north and south, and containing galena 
as far down as they have been explored. They cover a belt of about 
800 yards east and west, and though neither on the top nor on the 
side of the ridge is there scarcely any natural indication of their 
existence, they are found, under ground, preserving a uniform course 
to the north, and one has been traced and worked in this direction 
nearly 800 feet. 

As we paas directly south from the Cove Mine we travel throngh 
the valley of the Meramec, and at a distaoce of about haiS a mile 
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we come to a lone, isolated hill, which, from its total disconnection 
with all others, and its solitary appearance, has been denominated 
the Lost Hill. This has a height nearly equal to that of the ridge 
in which the above mines are situated, and in this it is reported 
that galena has also been found. After leaving the Lost Hill, and 
traveling nearly due south, we cross the Meramec, and in the bluffs 
on the south side we again find explorations for lead ore, nearly on 
a due south line and about two and a half or three miles from 
Cove Mine. 


BVANS* LODK. 


The first point we reach on this ridge, at which mining has been 
carried on, is what is known by the name of Evans' Lode. The 
galena is found here, also, in vertical fissure, which has a width at 
some points of two feet. Its course is nearly north and south. It 
is filled with clay, sulphate of baryta and mineral, and the galena 
is frequently intermixed with sulphuret and carbonate of zinc. The 
mining here extends over a distance of 400 feet north and south, 
and seven shafts, varying from thirty^-eight to one hundred and twenty 
feet, have been sunk, but three of which, however, are connected 
with levels. The work has not been so systematical nor so regular 
as at the preceding mines, and this it is reasonable to suppose would 
be the case, inasmuch as it has not been worked by the proprietor, 

but has been leased to 
different parties. 

By Mr. Evans I am 

informed that it has 

yielded about 200,000 

pounds of mineral. 

The accompanying 

A. r. EVANS- LODE, PRANKLiN oouNTv. P^^^f ^' reprcscnts a 

8caie-2oo feet to inch. soction of this mine. 


Plates. 



MOUNT HOPS MINK 


Farther south and almost joining the above, and not improbably 
a continuation of it, is the Mount Hope Mine. They ar^both in 
the same ridge, the geological character of which is the same as 
that of the Cove Mine. 

The lead ore is here also found in a vertical fissure, the width of 
which varies from one inch to two feet. Its course is a little east of 
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north and west of south, with a very slight inclination to the east. 
Sometimes it is filled entirely with a sheet of galena, and at other 
points it is found to contain, with lead ore, clay and heavy spar. 
The ore is sometimes accompanied with the carbonate and the sul- 
phuret of zinc. 


NORTH. 



I 

I 

i 


I 

13] 


Q 


U Day's Shaft 



-r Shaft. 


PatioD Shaft. 


— ~»~« Hopkins* Shaft. 

Hopkins' Shaft. 

............ Bnrirar Shaft 


HcDowdl Shaft 
Shaft. 



Jones' Shaft 


Chimney Shaft. 

Phlllipe' Shaft. 
Main Shaft.. 


~— — Paiooe Shaft 


— Bartle Shaft 


MeCraaiy ShafU 

— . Dlscorery Shaft 

Standlfbrd Shaft; 

.. Mnrrel Shaft. 

......M.^ Mwrel Shaft 


SOUtHI 


22 OBOLOaiCAL SURVEY. 

Plate 4 represents a vertical section of this mine, with its shafts, 
levels and stoppings. About thirteen shafts have been sunk, varying 
from twenty feet to one hundred and thirty-three feet in depth. 
Most of them have been connected by levels, and the mining has 
extended over a line of nearly 800 feet, north and south. 

Among the debris brought up from the lowest levels at Mount 
Hope and Cove Mines were some few well-preserved Pleurotomaria 
and Euomphalus, and one of the most perfect of these last was 
almost directly in contact with galena. 

The galena found in this mine is accompanied, at some points, 
with the carbonate and sulphuret of zinc. 

The ore obtained from the Mount Hope, the Short, and the Gove 
Mines has been all smelted, since the commencement of operations 
by the present Company in 1849, in a rude reverberatory furnace 
in the neighborhood of the Gove, and no separate account has been 
kept of the yield of each mine. The quantity of lead made from 
1849 to October of the present year (1864), according to the state- 
ment furnished me by Mr. Wm. Skewes, has been 1,947,780 pounds, 
all the ore having been obtained from the above mines of the Com- 
pany, and the greater part from Mount Hope Mine. The average 
number of hands employed has been between twenty and twenty-five. 

A blast furnace is now being erected, with which it is intended to 
smelt the very large quantity of slag, that has been accumulating 
since the Company obtained possession of the mines, and which will 
increase considerably the total amount of lead obtained from these 
mines during the last five years. 

VmaiNIA MIME. 

Some two or three miles nearly due south of Mount Hope is the 
famous Virginia Mine, on the 16th section, in township 41 and 
range 1, east. This mine was discovered in 1834 or 1835, by 
Bartlett Brundage, and the fame of it soon attracted to it a number 
of miners, who obtained the privilege of working lots of twenty-four 
feet in diameter; and during the first year of its discovery the 
nimiber engaged in mining is supposed to have been between 200 
and 300. The School Commissioners (for it was on the public 
school land), in order to secure the rent on the mineral obtained, 
determined to appoint a single smelter, who should be responsible 
for it ; and the number of applicants was so great, that they decided 
to make the selection by the drawing of lots, when it fell to John 
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Williamson, who, having held it for a short time, sold to C. B. and 
I. Inge for $7,000. They having retained this office until the autumn 
of 18S5 or *86, disposed of their right for $14,000 to Mr. Glendennin. 
He held it for about one year, when the mineral having accumulated 
in such quantities that he could not or did not smelt as fast as it was 
brought in by the miners, great dissatisfaction was excited, and 
the miners having rebelled and refused to furnish him ^e mineral, 
suit was commenced, the final termination of which was that the 
lease granted to him was broken. Soon after a number of smelters 
were appointed by the Trustees of the Public Schools, and at 
one time there were as many as ten log and three ash furnaces in 
operation. 

In 1844, the Meramec Company obtained a lease for working, the 
mine and smelting the mineral, with the understanding that they 
were to buy the miners* rights to the tracts on the lode. They 
commenced operations actively and energetically, putting up a steam 
.engine and pump, sinking the shafts deeper, running levels, and 
'erecting a furnace ; when one of the parties becoming embarrassed in 
his mercantile business, and another dying, operations were sus- 
pended, in 1846, for the want of funds ; and sinee that time little 
.or nothing has been done, while the machinery has been rusting, the 
buildings decaying, and the shafts and levels been caving in. 

The ore is found more in a vertical fissure, whose course is nearly 
due north and south, and has been traced by diggings from a short 
distance north of the Meramec, over a line, extending northwardly 
into the Bennett tract, of not less than one mile in length. The 
fissure varies in width from one to fifteen feet ; and at one point, at 
which it is still visible from the top of the shaft, is not less than two 
feet wide. The rock is covered with a thick, heavy bed of ferrugi- 
nous clay, the average thickness of which is fifty feet, beneath which 
is some ten or twelve feet of a cherty limestone, and below this is 
the magnesian limestone. The fissure is filled with clay, heavy spar 
{some of which was well cryijtallized, mostly, however^ amorphous, 
with a light sky-blne color), and with galena. 
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Plate 5 gives a vertiGal section of this mine, from the best infonn- 
ation I could get. At the time of my visits it was impossible, on 
account of the presence of water and the decayed state of the tim- 
bers, to enter more than one shaft. I measured the distances from 
one shaft to another, and am indebted to Mr. I. N. Inge for the 
names and depths of these, with the distances of the levels beneath 
the surface of the ground, excepting that of the lowest level, between 
Duguid's and Prior's shaft, which I take from a lately published report 
of Dr. King, who had an opportunity of examining this mine when 
it was worked by the Meramec Company. 

From this section it will be seen that the shafts sunk were very 
numerous ; but, doubtless, before the possession of the mine by the 
Meramec Company, most of them were sunk without regard to any 
system or regular mining operations. After the Company took 
possession, the mining was more systematic, and most of their labor 
was confined to the neighborhood of the engine and north shafts, 
each of which was sunk to a depth of about 260 feet. Levels were 
cut from north shaft, both north and south, the latter communicat- 
ing with Duguid and Prior's shaft. Dr. King, in his report, says 
that between engine and north shaft there was a vast cavern, ex- 
tending from the first level connecting these two shafts, almost to 
the surface of the ground, with an average breadth of nearly five 
feet, and from fifty to one hundred feet in height, nearly filled with 
pure galena; and that in the engine shaft, at the depth of 260 
feet, the lode was as large and distinct as it generally was tbrough- 
out the shaft. 

Before the operations of the Meramec Company,., the mining was 
carried on at different points by difierent parties, acting without 
regular system, and the one independently of the other. Most of 
the mineral, I doubt not, was then obtained from comparatively 
shallow depths. How much of this fissure has been worked out 
along its course, so far as yet explored, and to the depth of the 
deepest shafts, I have no sufficient data to enable me to judge ; but 

from the best information I have been enabled to obtain of the levels 

« 

and the stopping, I should deem it an exaggerated estimate to place 
it at one-half. 

Of the total amount of mineral obtained here, it is, perhaps, im^ 
possible, at present, to obtain any true and accurate statement. Dr. 
King, who had an opportunity, about ten years ago, of examining 
the books of the School Trustees, found the total amount on which 
rent had been charged and paid, to be 4,610,158 pounds; but neithet 
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he nor any one else supposes that this was all that, up to that time, 
had been obtained* 

Among all the estimates I have obtained from those who were 
familiar with the operations at this mine, there is none less than 
8,000,000 pounds; some, 15,000,000 pounds; but the majority of 
them place it at 10,000,000 pounds of ore. 

However great may seem the above estimate, I do not doubt, 
had shafts been sunk systematically, levels been run at suitable and 
required depths, machinery been erected to keep the mine dry, and 
the ground been stopped away with any thing like scientific and 
practical skill, that the Virginia Mine would have been more pro- 
ductive than it has been, and instead of lying idle, would be stiU 
yielding a handsome interest on the investment. 

For many of the above facts, in regard to the Virginia Mine, I 
am indebted to the Rev. Mr. Clarke and Mr. I. Nash Inge. 

DARBVS MIKE. 
Ttown. 41 N., B. 1 W^ Boc 20, a B K- 

This mine was worked some four or five years ago, and, according 
to all reports, with considerable profit. Operations were suspended 
on account of the water, but lately a new lease has been obtained 
by Mr. Giles, who is now engaged in working it. 

This mine is in the spur of a magnesian limestone hill. A shaft 
has been sunk fifty-two feet deep, and an adit cut, for the purpose 
of drainage. At the bottom of this shaft a level has been run thirty 
feet, nearly east and west, and near this was found a large cave 
(denominated by the miners, chimney), extending nearly to the sur- 
face of the hill, and which was found filled with clay, tumbling rock, 
and a considerable quantity of mineral. 

The quantity of water (which is removed by pump, worked by 
horse power) is so great, that it is necessary to keep the present 
pump in constant operation, night and day ; and, this having bf en 
intermitted for several days previous to my visit, I found the shaft 
filled with water to nearly the adit level. 

Specimens of the mineral seen from this mine were tolerably mas- 
sive, much of it crystallized in cubes, the sides of many of which 
were coated with crystals of the carbonate of lead. At the bottom 
of the shaft were found considerable quantities of the yellow iron 
pyrites, intermixed Vith sulphuret of zinc. 

Mr. Giles reports, that during the seven months he has been 
working, with the assistance of seven hands, more than half the time. 
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and during the i>emainder, with that of only four hands, he has oh- 
tained 8,000 pounds of mineral. The estimated amounts of mineral, 
obtained from this mine, anterior to Mr. Giles' lease, varies from 
100,000 to 126,000 pounds of nuneral. 

BUJOT HDOL 
Town. 41 N., R. 1 W., sec «. 

This mine lies on the south-western extremity of a ridge, the 
<;ourse of which is a little west of north, and east of south. Accord- 
ing to Dr. Shumard, the top of the hill is sandstone, beneath which 
IS the third magnesian limestone. 

The only mineral obtained here has been from the clay, on the 
side of the hill, one acre of which is almost entirely covered with 
shallow shafts, the deepest I found open being twenty-one feet. 
The mineral obtained has been principally from three ranges, the 
general course of which was N. E. and S. W., running parallel with 
one another, and distant fifteen to twenty feet from each other. 
"The exposure in the shafts was a reddish ferruginous clay, varying 
-from twelve to twenty feet, below chert, and beneath this the fum- 
bling magnesian limestone. The average depth of the shafts is not 
-over twelve feet, and the deepest ever sunk was forty feet. 

The mineral is a very pure galena, accompanied by neither calc 
spar nor heavy spar, and exhibits not the least intermixture with 
either iron or zinc ores. As yet, it has been found only in the 
clay and chert. Work was commenced here in June, 1853 ; and 
since then, with six hands, it is reported that 70,000 pounds of 
mineral has been obtained. 

Besides the above, there are quite a number of points in Franklin 
county at which galena has been obtained, and, at some of them, in 
considerable quantities, but which were not worked during the times 
of my visits to that county in 1853 and 1854. Most of them were 
not visited ; and I subjoin a list of them, with the amounts of mineral 
which were reported to me as having been obtained. 

On the school section, in town. 42 N., R. 1 W., in 1827 and *28, 
there had been considerable digging. The mineral was found in the 
clay. The deepest shafts were about fifty feet. The diggings ex- 
tended over an area of nearly ten acres, but did not extend down 
into the rock. Mr. A. Chambers, who worked these, obtained and 
smelted during the above years, 40,000 pounds of mineral, and esti- 
mates the amount obtained at other times, and hauled to other fur- 
maces^ at 25^000 pounds. 
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Tbe Hamilton Mines', town. 42 N., R. 1 W., sec. 31, have noi 
been worked for the last six yeara. The digging was confined to the 
day, and the amount of mineral reported to have been obtained 
was 100,000 pounds. 

At Massey's Mine, town. 41 N., R. 1 W., sec. 14, one shaft had 
been sunk sixty feet, but most of the other shafts were not over 
twelve feet. Up to October, 1853, Mr. Massey estimated the amount 
of mineral obtained at from 2,000 to 3,000 pounds. They are Bvuch 
incommoded by water at these diggings. 

Berthold and Generally's diggings are near Mitchel's creek, in 
sec. 13, town. 41 N., R. 1 W. They are principally on the side of 
a hill. The deepest shaft was fifty-four feet, and which was filled 
with water at the time of my visit, in October^ 1853., Mr. Generally 
gave, as the total amount of mineral obtained here, 100,000 pounds. 

BBPOBTED AMOUNT OF MINSAAL OBTAINED. 

Silyer Ilollow Mines, town. 40 N., B. 1 W., see. 8, 140,000 lbs. 

Thomas' « town. 41 N., B. 1 W,, sec. 82, 100,000 <* 

LoUa " town. 41 N., R. 2 W., aeo. 16, 50 to 100,000 " 

Wheeler ** town. 40 N., R. 1 W., sec. 6 and 7, 60,000 " 

Nick Frank^s " town. 42 N., R. 1 W., sec. 8, S. W J of S. E. J. 
Whitmire « town. 41 N., R. 1 W., see. 28, 60,000^ ** 

LEAD FURNACES IN FRANKLIN. 

» 

Formerly, not only in Franklin, but also in other counties in the 
mining region of Missouri, only the log and ash furnaces were used* 
These have been gradually replaced every-where, excepting at one 
locality in Washington county, by either the Scotch hearth or the 
reverberatory furnaces. The Scotch hearth requires a blast, hence 
sometimes called the blast furnace, and this is produced either by 
water or horse-power, or by steam. 

The old log furnace was simple in its construction, and easily 
built. After the smelting of one charge, about 5,000 pounds of ore, 
the furnace was cooled, and after the removal of the ashes, which 
were rich in lead, it was again charged. 

When, after repeated smeltings with the log furnace^ a sufficient 
quantity of ashes had been accumulated, these were washed to sepa- 
rate the wood from the mineral ashes, when these last were smelted 
in an ash furnace. 

The slag, from both the reverberatory furnace and Scotch hearth^ 
is washed and cleaned, and re-smelted in a slag furnace.. 
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At present, there are but three lead furnaces in operation in 
Franklin connty. 

GALLAHByS FURNAG£. 
Tofm. 41 N^ R. 1 W., see. 10. 

It is the Scotch hearth, and the blast is produced by water- 
power. This furnace has been in operation but two years. All the 
mineral and slag smelted here came from Franklin county, excepting 
a lot of 1,900 pounds. Most of the slag came from the Virginia 
Mine, and Hebbler and Chapman's Furnace. . 

Amount of lead made at this furnace, according to the statement 
funiished me by Mr. Gallaher, was, for — 


1868, 
1854, 


700 pigs, average of 72 lbs. encb, 
600 


II 


(< 


«i 


it 


50,400 
86,000 


At the Virginia Mines are two furnaces ; . only one, however, has, 
I believe, b^en in operation since the Meramec Company ceased 
operations, and this has been under the control of I. Nash Inge. 


INGE'S FURNACB. 


According to the statement, furnished me by Messrs. Patridge & 
Co., the agents of Mr. Inge, the following amounts of lead were 
made at this furnace, from 1849 to 1854 : — 




PIGS. 


FOUNDS. 

1849, from 20th June, . 

202, 

weighed 

18,574 

1850, " 


. 8,287, 


196,744 

1851, " 


. 1,229, 


80,606 

1852, " 


277, 


18,680 

1868, " 


618, 


89,989 

1854, *' 

€t 

85, 


5,657 


VALLE AND SKEWE8' FURNACE, AT COVE MINE. 

At this furnace has been smelted only the ore obtained from the 
mines of the Company. I am indebted to Mr. Wm. Skewes for the 
following statement of lead made at this furnace : — 


1850, . . 5,000 pigs, aTerage weight of each, 61 lbs., 

1851, . . 5,000 «* ". " " 

1852, . . 6,000 « « ♦« " 
1858, . . ,9,468 " " *' ^* 
1854, to Oct, 7,000 " 


« 


.4( 


<( 


800,000 
800.000 
860,000 
567,780 
420,000 


Mr. Skewes believes that the amount.that will be made this year 
will fully equal that of 1858. 
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Statement of the total amount of lead made at the furnaces in 
Franklin county, from commencement of 1850 to October, 1864 : — 


1860. 


1851. 1852. 


1858. 1854. 

GaUaher*8 Farnace, 50,400 86,000 

Inge's " 196,744 80,606 18,680 89,989 6,567 

Vall^ and Skewes* Furnace, 800,000 800,000 860,000 567,780 420,000 


496,744 880,606 878,630 658,169 461,557 


LEAD MINES OF JEFFERSON. 


The points at which mining has been carried on in Jefferson 
county are comparatively few ; but, from the geological formations 
prevailing here, there is every reason to believe that these will be 
considerably increased. Among the best known may be enumerated 
Sandy, Tarpley, and Mammoth Mines. 


BANDT MINES, 
Town. 41 N., B. 5 E., Sec 18. 

These mines have been worked, at intervals, for a number of years. 
The diggings extend over a line nearly one mile in length, the 
course of which is a little east of north and west of south ; though 
the principal part of the work has been done on some 600 feet at 
the south end. 

The ground is covered with clay, the thickness of which varies 
from fourteen to thirty feet. Below this, judging from the debris 
thrown out, are some beds of impure, blueish, argillaceous limestone- 
Plate 6 re- 
pute 6. presents a ver- 
tical section of 
the more im- 
portant works 
at this mine, 
and in the con- 
struction of 

indebted to 

■ Mr. Coolidge, 

the present proprietor, for considerable aid, for at the time of my 

visit it was filled with water, and all underground ezaminationa 

were impossible. 



]pm=% 


SAKPT MINES, JEFFERSON COCNTT. 
Sciae— aoO ftet to Inch. 
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The deepest shaft has been sunk 115 feet; drifts have been run 
between some of them at two different levels. A short time ago a 
pump and engine were put up to drain the mine ; but at the time of 
m J visit, operations had been intermitted by the person who now has 
a lease and has been working it for some year and a half. 

Above the rock considerable quantities of mineral were obtained, 
some twenty years ago, but all on the same north and south line, 
and even extending into the rock. In the rock the mineral seems 
to exist in a vertical fissure, and, so far as I can learn, not continu- 
ous from top to bottom, but principally accumulated at three differ- 
ent levels. 

At the first point, at which mineral is found, in the rock it is 
represented as havmg a vertical range of six or eight feet, below 
which the fissure partially closes to a depth of from six to ten feet, 
when it is again found to widen out and contain mineral, in a ver- 
tical range of ten or twelve feet. Below this the fissure again 
partially closes for a depth of ten or fifteen feet, and at this point 
mineral is again found, with a vertical range of from fourteen to 
twenty-five feet. I am assured that the fissure is well defined and 
distinct from one level of mineral to the other. Of the yield of this 
mine since 1840, Mr. Coolidge is unable to give any definite and 
accurate statement, as the furnace in the neighborhood has, during 
this period, belonged to different persons. By one who was working 
for the present lessee, I was informed that, during the present year, 
about 30,000 pounds of mineral had been obtained ; and from Mr. 
Coolidge I learn that, in 1842 and *43, several thousand pounds of 
mineral were raised ; and, in 1846 and' '47, some 800,000 pounds ; 
and at other times considerable amounts, of which we can give no 
accurate account. 

The ore is the sulphuret, with small quantities of the carbonate, 
and sometimes accompanied by yellow iron pyrites and ssinc blende* 

MAMMOTH MINE, 
Town. 89 N., R. 3 £^ see. 12, N. W. ^ of N. W. J^. 

This mine was discovered by Mr. Higgins in 1843, and, being on 
government land, was entered by Messrs. Boldur and Higginbotham. 
It lies in a hill, the height of which is not over 160 feet, and the 
entrance to it is on the north-west side. The hill is covered with a 
reddish clay, varying in depth, having a thickness of nineteen feet 
in the main shaft. Below this is the magnesian limestone, and 
through which one shaft has been sunk sixty-two feet. 
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On plate 7 is represented a vertical section of this mine, with 
the courses and distances of the driftings, from a survey of them 
made in 1848, by Mr. O'Mara. 

The lead was deposited here in a series of irregular caves, vary- 
ing in size from four to nine feet in height, and in width from four 
to twelve feet. These caves communicated one with another by 
openings, varying in size, and which were never found closed en- 
tirely, excepting twice, in 
the 588 feet through which 
they have been explored. 
These caves were some- 
times found partially filled 
with' clay and loose tum- 
bling rock, accompanied 
by mineral, while often- 
times immense quantities 
of massive mineral were 
found adhering to the 
sides and top of the caves. 
In passing from the en- 
trance of the mine, south 

MAMMOTH MINE, JEFFERSON COUNTT. ^ . i « , 

8cid<H-2oo feet to inch. o^ ^^^ pump shaft, there 

are two points at which the descent is considerable, and south of 
the main shaft there is again another descent. Beyond this point 
there have been but few explorations, for here water rises up, 
and, when the pump is not in operation, attains such a height as 
to flow out through the adit level. A former Company attempted 
to remove this body of water with a pump of an eight-inch bore 
and a four-feet stroke, but found it inefiicient to keep the mine dry. 

Nothing has been done here since 1852. 

The reported amount of mineral obtained here is almost incre- 
dible. From the best information, obtained from different parties en- 
gaged at different times in working this mine, I estimated in 1852 the 
total amount obtained at 5,000,000 pounds of ore ; and since, no facts 
have come to my knowledge to induce me to alter this estimate. In 
1851 and 1852, Col. J. N. Reading, President of the former Company, 
reported that 21,692 pounds of ore had been obtained in tracing out 
some lateral arms from the caves. 

Belonging to the same Company as the Mammoth, and six miles 
north of it, is the Edging Lead. It is near a branch of Cedar 
creek, and o;i the side of a hill that is covered with clay, the 
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average depth of which is twelve feet, while helow is the magnesian 
limestone. 

The lead is found here in a vertical fissure, the course of which 
is nearly north and south, and the width usually varying from 
eighteen inches to two and a half feet. Five shafts have been sunk 
on this fissure : the deepest is about thirty feet. The ore, where 
visible, was from one to four inches thick. The only difliculty to 
contend with here, is water ; and as the drainage of this is not im- 
possible, it is to be hoped that the present Company, with so good 
a prospect, will test, by still farther explorations, the character of 
this deposit. 

V. TARPLEY UINES. 

Town. 88 N., R. 4 E., See. 11. 


• . 


At this point much work has been done ; but, at the time of my 
visit, none of those then engaged in mining were present, so that it 
was impossible for me to enter any of the shafts ; and for most of 
my information I am indebted to Mr. Hale, superintendent of the 
Vall^ Mines, who had the kindness to accompany me, and who had 
spent several years in working there. The deepest shaft ever sunk 
was 180 feet ; the average depth of the shafts is, however, from 
seventy-five to eighty feet. In digging, a red ferruginous clay is 
passed through, the average thickness of which is forty feet ; beneath 
it is the solid magnesian limestone. After passing into this, when 
successful openings or cavities are reached (from which almost all 
the mineral has been obtained, and which are filled with clay, mine- 
ral and tiff), there have been found two series of caves or openings, 
at different levels, the depth of the lower being some fifteen feet 
beneath that of the first. These two series are reported to have 
been nearly equally productive. 

The mineral obtained here is a very pure massive galena, and the 
mines have been quite productive. One-half of the mineral obtained 
was smelted at White's, and the other half at Perry's furnace. The 
following is the statement of mineral received at Perry's furnace, 
as furnished by the kindness of Mr. Daly, and which should be 
doubled, to show the true yield of this mine, during the annexed years : 

YEAR. perry's SHARE. TOTAL AMOUNT. 

1845, 60,865 100J30 

1846, 100,650 201.300 

1847, . . . . . • . . 126,626 251,260 

1848, 42,184 84,868 

1849 46,660 91,120 

1850, . . • 168,760 317,500 

C — II. 
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YSAB8. ferry's BHARB. TOTAL ABiOUXT. 

1851, 65,685 111,370 

1852, 62,800 125,600 

1853, 66,150 130,800 

1854, to Oct 25,000 60,000 

Total ■ 731,769 1,463,588 

• 

In addition to the above, there has, also, been some mining in 
Jefferison county, in town. 41 N., R. 5 E., sec. 34, S. part of S. W. 
J, at what are denominated the Gopher, or Herculaneum Mining 
Company's Diggings, and at the Plattin or Howe's Diggings, on Plat- 
tin creek, but of these I cannot speak from personal observation. 

FURNACES OF JEFFERSON COt'NTY. 

In this county, there are three furnaces — the Sandy, tiie Mam- 
moth and the Vall^. 

At Valla's is smelted, principally, the mineral that comes from 
Valla's Mines, in St. Francois county, and the amount of lead made 
here belongs properly to that county. There is, at this place, both 
a Scotch hearth and a slag furnace, the blast for both being pro- 
duced by steam. 

The Mammoth furnace is a Scotch hearth ; blast produced by 
steam ; and here is smelted the lead obtained from the mines of the 
Company: viz.. Mammoth, Edging Lode, Prairie, Elliot, Becquctte 
and Wet Diggings, the first two of which, only, are in Jefferson, the 
others in Washington. 

Of the amount of lead made at these last two furnaces ( Sandy 
and Mammoth ) , I have not been able to obtain any full statement, 
and, consequently, have no certain and accurate data to show the 
amount of lead obtained annually from this county, 

MIXES OF ST. FRANCOIS COUNTY. 

Near the boundary line of Jefferson and St. Fran9oi8, in Town. 
38 N., R. 5 E., is a hilly and broken country ; and here is a small 
section of country, probably not extending over an area of more 
than fifty acres, that has been proved by explorations, long carried 
on and vigorously pursued, to have been one of the richest localities 
in the State. On it are the mines of Bisch, of Perry and of ValW, 
the last two of which are more generally known than any other lead 
mines in Missouri ; known, not only on account of the length of time 
during which mining has been here carried on, but also by the large 
amount of ore which has been obtained. 


DR. LITTON'S REPORT. 35 

By reference to plate 8, will be seen a topographical map of 
these two mines, and for the drafting of which I am indebted to 
the kindness of Mr. A. H. Ulffers. From this, it will be seen they 
are contiguous, lying on opposite sides of the main ridge, the course 
of which, at this point, is nearly north-west and south-east. From 
this main ridge, other hills run off iiorth and south. These twf mines 
being in the same main ridge, the Valid on the north and the Perry 
mine on the south side of it, the driftings of the two communicate 
with each other at several points. 

TALLE'S MINE. OR BIG LODE. 
Town. 38 N., R. 6 £^ Sec. 7 and 8. 

This mine was discovered, in 1824, by Joseph Schuts, since which 
it has, I believe, been worked without interruption. The mining has 
been limited almost entirely to the West Hill, and the number of 
shafts sunk, since the commencement of operations, has been very 
considerable. The deepest is the Wilkinson shaft, 170 feet in depth, 
and which was sunk from near the summit of the ridge. The depths 
of the other principal shafts are as follows : — 

Evans' Shaft, 115 ft. Tippet's 80 ft. Harris* 66 ft. Murdock's 55 ft. Discovery 37 ft. - 
Joe's «« 110 " Ben's 75 *' OMlad'r64 ** James* 45 " 
Marsh's " 110 " Carron 72 " Pernot 56 ** Ladder 50 " 

The ore was found here in openings or caves, which, on the same 
level, communicated the one with the other, and which were found 
filled with clay, tumbling rock and mineral. Of these caves, there 
seem to be three series, at different depths. The depth at which 
the first series is reached, is dependent upon the point of the hill ^ 
side from which the shaft is sunk. The second scries is eighteen 
or twenty feet below the first, and the third series is about eight 
feet below the second. All the work done in this mine has been 
confined to the second, and little or nothing has been done towards 
exploring the first and third series of caves. 

Plate 9 represents the driftings through this series of caves, 
in 1842. I am indebted to Mr. Wm. Skewes for the original of it, 
which was drafted ( from actual surveys, made by himself in that year ) 
by Mr. A. E. St. Gemme. Since then, however, the driftings have 
been greatly extended, but to obtain a more complete survey of the 
works is now impossible. From this, it will be seen that these caves 
run out in every direction, while, probably, the general course of the 
whole body may be considered as nearly north-west and south-east, 
c — II — 2 
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It is not improbable that this hill is pretty well worked out on the 
level of the second series of cares ; but it is well worthy of being 
tested, by explorations, whether the first and third series are not 
not suflBciently rich in mineral to justify the mining of them. 

For the last year, or more, the Company has been engaged in 
explormg entirely new ground — the East, or Madden Hill. On this 
hill, one shaft, the Madden, had been sunk 110 feet, the first sixty 
of which was through clay and gravel, and the remainder through a 
silicious magnesian limestone. They have here found two series of 
caves, the second being eighteen feet below the first. 

Of the total amount of mineral obtained from this mine, it is 
now, perhaps, impossible to obtain a perfectly accurate statement. 
Of much of the mineral, no record was ever kept. The old books, 
so far as they have been preserved, were examined by Mr. Felix 
Vall^ and Mr. Felix Rozier, and to their kind labors I am 
indebted for the following statement of the yield of this mine, as 
the most minute and accurate that can now be obtained : — 

From 1824 to 1830 5,229,146 lbs. of lead. 

" 1830 to 1834, 5,000,000 " " 

" 1834 to 1889, 2,890,969 " " 

" 1839 to 1846 2,227,496 " " 

" 1845 to 1860 1,669,040 " ** 

** 1860 to 1854, 2,677,137 '* " 


Total amount, 19,488,777 

PERRY'S MINE. 
Town. 38 N., R. 5 E., Sec. 18, E J<J of N. E. J^. 

This mine was discovered after Valla's. It lies just south of 
A''all^'8, and in the same main ridge. This southern declivity is 
divided by a slight depression, making on this, also, a west and an 
east hill. It is in the first that most of the work has been done, 
up to this period. 

The number of the principal shafts is about eight, the names 
and depths of which are as follows : — 

Taylor's, 80 feet. McGuire^s, 165 feet. New Shaft, 85 feet 

Stoney, 95 " Tyler's, 85 " Water Shaft, 

Deloney, 85 " Fulton, 130 " 

Taylor, Stoney, McGuire and Deloney shafts are on the west 
hill, while on the east hill are the New, the Water, the Hale and 
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Harris shafts ; and in or near the ravine, between these two hills, lie 
the Tyler and Fulton shafts. On plate 8 are represented the rela- 
tive distances and courses of these shafts. 

The mineral is found here, also, in caves or openings, of which, 
in the deepest shaft, four series have been found. 


The ayerage depth of the 2nd series, below the Ist, is 18 or 20 feet. 
" " " of the 8rd " ♦* " 2iid, is 40 or 46 feet. 

" " " of the 4th " " " 8rd, is 40 or 45 feet. 


The lowest two series have only been reached by one shaft : viz., 
the McGuire ; all of the other shafts extending down only to the 
second series. It is on the level of this second series of caves that 
most of the work has been done ; and, by drifts through them, all 
the shafts on the west hill have been connected with one another, 
while there has been little drifting from the shafts on the east hill, 
this being entirely new ground. 

During the present year, the first series of caves, near the Fulton 
shaft, have been worked, and with considerable profit. They are 
found, now and then, communicating with the series below, by open- 
ings or "chimneys.'' 

These caves and chimneys are filled with clay, loose rock and 
mineral, which is accompanied by carbonate and silicates of zinc, 
and so thoroughly intermixed with them, that they can not well be 
separated by hand. In these caves are frequently found beds and 
seams of what the miners denominate slate. It is soft, plastic, 
sometimes perfectly white, and sometimes of a reddish brown color. 
When exposed to the air, it crumbles and falls into powder. It has * 
the appearance of tallow. Specimens of it, exposed in my labora- 
tory, became covered with small delicate crystals. These were found 
to be a hydrated silicate of zinc ; and they are, doubtless, the same 
substance that is frequently found coating with crysttils the galena 
taken from the mine. The reddish brown variety is the same sub- 
stance, essentially a hydrated silicate of zinc, with some oxide of iron. 

Much of the ore obtained here is what is locally denominated 
dry bones. It is an intermixture of the galena with silicates and 
the carbonate of zinc. This impure ore is first roasted, then washed, 
and afterwards smelted, the average yield of which being seventy 
per cent. The smelting has all been done at Perry's furnace, which 
is a Scotch hearth, with slag furnace ; the blast is produced by 
steam. 
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To Mr. Daly I am indebted for the following statement of mine- 
ral, obtained from the Perry Mine, from 1839 to November, 1854: — 

MINERAL. 

1889, . . . • 1,176,502 lbs. 

1840, • . . . 1,899,011 '* 

1841, •..-... 1,866,746 " 

1842, 1,212,989 " 

1843, 992,686 

1844, 1,807,228 

1846 1,217,875 ** 

1846, 998,850 " 

1847, 1,014,444 " 

1848, 1,228,168 " 

1849 948,888 " 

1860, 907,097 " 

1861 792,724 " 

1862, 808,059 «' 

1868, 851,211 

1854, to November, 902,673 




it 
It 


18,118,678 


BISOH'S MINES. 
Town. 38 N.. R. 5 E., Sec. 18, W. }i of N. E. ]4, adjoining PerryV 

The principal work has been done on the side of a hill. Ten 
shafts have been sunk, the deepest of which is 105 feet, and the 
average depth of the others is about seventy feet. In these have 
also been found two series of caves, the second being twenty feet 
below the first. There are, sometimes, found chimneys, connect- 
ing the upper and lower caves. The caves are found running out 
in every direction ; and it has, in general, been found, that when 
the one series of caves, at any point, is rich in mineral, the corre- 
sponding upper or lower series is poor. 

Here, as at Vall^ & Perry's Mines, in sinking shafts, they first pass 
through gravel and clay, varying in depth from ten to thirty feet ; then, 
a light-colored, heavy-bedded silicious magnesian limestone, which 
passes into a harder, more compact, fine-grained magnesian lime- 
stone, that is denominated, by the miners, the cast-steel rock. 

The ore obtained here is very similar to that from Perry's 
Mines. These mines have been, probably, worked since 1825, but 
not with the same constancy, nor with the same number of hands, as 
the Perry & Vall^ Mines. Most of the mining done here has been 
by Mr. Bisch's negroes, the average number of which was not 
over eight ; but, at times, other miners have been engaged. 
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The ore obtained here was all smelted by Messrs. A. Bisch & Co.; 
and their furnace, which is the reverberatory, is in Town. 38 N., R- 
5 E., Sec. 18, S. W. 1^; and I am indebted to them for the total 
amount of lead made here from 1825 to 1854, which was 6,000,000 
pounds, which would be an average of 200,000 pounds per annum, 
obtained from their mine. 

On the lands of Vall^, Perry and Bisch, there are many other 
points at which mineral has been obtained ; but at all these, with the 
exception of the above three mines, all the mineral found has been 
in the clay, below which the explorations, at these points, have not 
been extended. There are many other points in St. Francois county 
at which mineral has been discovered, and where there has been 
mining, though, at present, but little or nothing is done. Among 
them may be mentioned — 

THE McCORMACK niOOINGS. 
Town. 2» N. B. 6 B., Sec. 11, N. B. H- 

At this point two shafts have been sunk ; one, eighty-five feet 
in depth, and the other, sixty-five feet. At the bottom of this last 
was found a series of openings, which, though but little explored, 
have, so far as mined, yielded handsomely. 

THE HAZEL-RUN DIOGINGS. 
Town. 38 N., R. 6 E., S«c. 83, S. W. i^. 

These diggings lie mostly in low ground, near Hazel-Run creek. 
These mines were in operation in 1806, and worked, at various times, 
up to 1823 ; since which but little has been done ; the great obstacle 
to mining here, is the labor necessary for drainage. The mineral is 
represented as being found in fissures, running nearly east and west, 
and varying in width from six inches to two feet. The fissures are 
filled with clay and galena, which is found in sheets ; the thickest I 
saw not being over two and a half inches. 

Mineral has also been obtained near the St. Francois river, close 
to the Ste. Genevieve plank-road, on Luzane's claim ; and, at the 
time of my visit, in October, 1853, was worked by Mr. Murphy. 
He had sunk one shaft twenty-eight feet ; the first ten feet through 
a light gray, banded silicious limestone, beneath which was ten feet 
of clay, and the lower eight feet was through a grayish limestone. 
The driftings, at the bottom of the shaft, were, south-east, fourteen 
feet, and north-west, twelve feet. The mineral was found in pockets, 
and Mr. Murphy reported that he had obtained 35,000 pounds. 
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Mineral has also been found in this county, at the Dogget Dig- 
gings, Town. 88 N., R. 4 and 6 E., Sees. 86 and 31 ; at the Man- 
chester, Town. 88 N., R. 5 E., Sec. 81, E. | of S. E. J. ; at the 
Potosi, Town. 88 N., R. 5 E., Sec. 21, S. E. J ; and at several other 
points, none of which I had time to visit.- 

I subjoin the following estimate of lead, made annually, from 
1839 to 1854, at the furnaces of Bisch, Perry and Vall^, based 
upon the above reports. That it is not perfectly accurate, I am 
fully aware, but the data upon which it is founded are the most 
minute and accurate that can now be obtained; and though not 
showing the total amount produced, annually, by St. Francois county, 
it will, at least, serve to give some idea of the minimum quantity of 
lead that has been sent to market from the mines of this county : — 

AMOUNT OP LEAD, MADE AT 


TEAB. 

bisch's fur'e. 

yalle's fue*e. 

perry's pur'e. 

TOTAL AM't 

1889, 

200,000 

871,246 

828,552 

1,394,798 

1840, 

200,000 

871,246 

1,329,808 

1,900,554 

1841, 

200,000 

871,246 

1,806,022 

1,877,268 

1842, 

200,000 

871,246 

849,092 

1,420,338 

1843, 

200,000 

871,246 

694,880 

1,266,126 

1844, 

200,000 

871,246 

915,056 

1,480,302 

1846, 

200,000 

811,808 

852,613 

1,864,321 

1846, 

200,000 

811,808 

698,845 

1,210,053 

1847, 

200,000 

811,808 

710,111 

1,221,919 

1848, 

200,000 

811,808 

856,211 

1,368,019 

1849, 

200,000 

811,808 

664,183 

1,175,991 

1850, 

200,000 

616,427 

634,968 

1,350,395 

1851, 

200,000 

515,427 

654,907 

1,270,384 

1852, 

200,000 

615,427 

566,641 

1,281,068 

1853, 

200,000 

615,427 

695,848 

1,811,275 

1864, 

200,000 

515,427 

631,936 

1,347,363 


LEAD MINES OF WASHINGTON COUNTY. 

It was in this county that the first mining of the lead ore, in 
Missouri, was commenced ; and since the purchase of Louisiana, by the 
General Government, it has been almost uninterruptedly continued 
(though not at the same point) during this period. To enumerate 
every point at which there have been diggings, and, still farther, to 
give an accurate account of the mining at each, would now be impos- 
sible, for the actors have disappeared, leaving, most frequently, only 
to false and exaggerated tradition the story of their failures and 
successes ; and though the upturned earth and the caved-in shafts 
remain to tell us of their labors, they are but dumb memorials, only 
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reminding us of their mining, but giving no information as to its 
extent, nor to the success with which it was crowned. 

Washington county embraces not less than 680 square miles; 
and this area may be considered as one extensive lead digging, for 
there is scarcely a township on which there has not been, at some 
period, more or less mining, and, perhaps, scarcely a section on 
which mineral has not been actually found. Many of the points, 
that, during the earlier periods of mining, were most worked and 
most productive, have now been almost deserted ; not that they have 
been exhausted, but that others became known, that seemed to offer 
a more abundant supply, and with less labor ; and these last have, in 
their turn, been deserted for others, when the surface and clay 
mineral has been exhausted. In truth, our mining population, if 
such can be said to exist, is, as a general rule, a nomadic race, flocking 
from diggings to diggings, attracted by the rumors of greater success, 
that sometimes have no other foundation than the sanguine hopes of 
misguided credulity, or the quixotic schemes of selfish avarice and 
of reckless speculation. 

MINES ON THE OLD MINES CONCESSION. 

These are principally near the Old Mine creek. The names of 
the principal of them are as follows : — Block, Prairie, Mud-Town, 
Horse-Battle, Argnait and Crawfish Diggings. The number of 
shafts now open is not over twenty, and the deepest is about sixty 
feet. 

The mineral found here has, in general, been in the gravel and 
clay that overlie the rock. In the rock, the mineral is found with 
clay in openings or caves ; and but little work has been done in the 
rock at the majority of the diggings. 

At Horse-Battle, there are but three shafts : one, thirty-two feet ; 
one, twenty-five feet ; and the other, fifteen feet. The deepest shaft 
reaches only to the rock, and there has been no drifting. The 
mineral is frequently accompanied by heavy spar. It is reported, 
that, with four hands, they have obtained, in one month, 4,000 
pounds of mineral. 

Mud-Town Diggings have been worked, at intervals, for twenty 
years, and were, after having remained idle for some time, again 
opened, about five years ago ; and, according to Mr. Thomas White, 
have since then yielded about 500,000 pounds of mineral per annum. 

The Block Diggings cover, probably, an area of ten acres. At 
this point there are now six shafts open. In sinking these, there 


42 GEOLOGICAL SURVEY. 

was found, first, four to six feet of soil, flint and gravel; then, 
a bed of red, ferruginous clay, of variable thickness, was passed 
through ; and beneath this was the magnesian limestone. The mineral 
has been found here, both in the clay and the rock. In the clay, it 
is frequently accompanied by heavy spar ; and in the rock, it is 
found in openings, with clay and heavy spar. Three of these shafts 
are now worked by Mr. Summers, and are, respectively, fifty-four, 
twenty-eight and twenty-four feet deep. He found but little mineral 
until reaching the above depths. From the bottom of these shafts 
he has drifted some little, but in no direction over fifty feet. During 
the three months he has been working, with an average of three 
hands, and he has obtained 8,000 pounds of mineral. 

On the Block tract, a little west of south, are the Briscoe Dig- 
gings, covering about ten acres ; and north of the Block Diggings 
lie the Guibourd, at neither of which are there any deep shafts ; for 
the mining has been confined to the clay, in which the mineral is 
found, accompanied by sulphate of baryta. 

SniBDOLETH IflNES. 
Town. 88 N., R. 3 E., 0ec. 22, 8. W. %, 

• 

These have been, more or less, worked for the last forty-four years^ 
and have been very productive, having, according to Schoolcraft^ 
yielded, in 1811, 3,125,000 pounds of ore. They extend south of east, 
and north of west, for about three-fourths of a mile, and are about 
one-quarter of a mile wide. The mineral obtained has been almost 
entirely from the clay, at depths of from sixteen to forty feet. The 
deepest shaft is about fifty feet. There is one point on the tract, 
which is denominated the Rock Diggings, where the mineral is found 
in the rock. This point is more elevated, and the rock is, in all pro- 
bability, not in place, but loose and tumbling. The number engaged 
in mining here, latterly, has been very small. Those, however, who 
have been, though their labor was confined to the mineral in the 
clay, have been well repaid. The average number of hands employed, 
during the last few years, has not, probably, exceeded twenty, and 
their average working time has not been over one month during the 
year. 

BELLEFONTAINE MINES. 
Town. 38 N., R. 3 E^ sec. 9, 8. E. l^. 

The total area over which mining has, at different times, been 
carried on here, is probably not less than forty acres. The deepest 
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shafts ever sunk, were from sixty to seventy-five feet ; the deepest,* 
however, that I measured, was forty-five feet ; the average depth of 
the shafts was about fifteen feet. 

The digging has been almost entirely confined to the clay. The 
average depth of the rock, below the surface, is from thirty to thirty- 
five feet. The mineral, in general, is accompanied by heavy spar, 
and has been but little searched for in the rock. 

That portion of the tract, known by the name of Picayune Dig- 
gings, covers, probably, thirty acres, and at which the mining has 
been much the same as at the Bellefontaine. 

Mr. Burrus, of Bellefontaine, informed me, that, from November, 
1853, to October, 1854, there had been obtained from Bellefontaine 
95,000 pounds, and from the Picayune, 15,000 pounds of mineral : the 
average number of hands employed at the two being about twelve. 

CANNON HIKES. 

These extend one and a half miles north and south, and three- 
quarters of a mile east and west. The deepest shafts have not 
been sunk lower than fifty feet. The deepest shaft measured was 
twenty-one feet. Most of the mineral obtained here has been from 
the clay, and at depths from twelve to fifteen feet. A space of 
ground, near Mr. Higginbotham*8, half a mile east and west, and one- 
quarter of a mile north and south, is thickly covered with shafts. Mr. 
Higginbotham, who has been working here thirteen years, estimates 
the amount of mineral obtained from this mine at three millions. 
Some iron pyrites is found here with the mineral. 

8G0TT AND BEE DIQOINGS. 
Town. 38 N., B. 2 S., Sec. 22. 

These diggings are on the same tract of 160 acres. At the Scott, 
almost every part of three acres is literally covered with shallow 
shafts, the deepest of which is forty feet ; and the mineral obtained 
has been principally taken from the clay. 

The Bee Diggings are a little west of south from the Scott, and 
are situated on the spur of the hill. The deepest shaft sunk was 
sixty-five feet, but the average depths of the shafts are not over forty 
feet. The mineral is found here in caves or openings, communicat- 
ing one with the other ; and of these, in some of the shafts, are 
three difierent series, running nearly horizontally, at difierent levels. 
The average depth of the first series, beneath the surface, is twenty 
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• feet ; the second series is about ten feet below the first, and the 
third is about ten feet below the second series. 

These openings are filled with clay, mineral, accompanied by 
heavy spar, and sometimes with tumbling rock, the character of 
which is similar to that of the rock in place : viz., the light gray, sub- 
crystalline, silicious magnesian limestone. 

The drifting is limited, almost entirely, to the course of the open- 
ings, which, in the western part of the diggings, is, in general, north 
and south, while, in the eastern part, they have nearly an east and 
west course. In general, there are but few openings between the 
upper and lower series of caves, and these preserve nearly a hori- 
zontal course. 

On this tract, but at a more easterly point than either of the 
above diggings, the mineral is found in chimneys, or perpendicular 
openings, filled in the Same manner as the above ; but these have no 
communication, the one with the other. They extend from six to 
eight feet beneath the surface of the ground, to a depth of forty 
feet. In excavating one of these, to a depth of forty feet, I was 
informed, by Mr. Thomas White, that 40,000 pounds of mineral has 
been obtained. 

In the immediate vicinity of Potosi, once the busy scejie of 
mining, and the head-quarters of almost all mining and smelting 
operations, but comparatively little is now done. The old citadel, 
though completely burrowed with shallow shafts, the signs of the labor 
and activity of former times, is now almost deserted, and but little 
mining is there carried on. One reason for this may be found in 
the fact, that, at about the depth of eighteen feet, water is encoun- 
tered ; and no one is willing to erect the necessary machinery to 
remove this, while opportunities for mining are abundantly found in 
dry, rich clay diggings. Some few, however, were found scratching 
the ground, apparently picking up what, in former days, had been 
spurned as unworthy of being gathered. 

A little west of Potosi, was the field of Austin's labors, and at 
which, mining had, at intervals, been carried on, since the first dis- 
covery of the lead region. 

It was here, in February, 1853, that the Potosi Lead Company 
commenced mining operations. An open cut, with a course of N. 
67J° E., was made on the hill side, from the valley, for the distance 
of 156 feet. From the termination of this, a level was run, sixty- 
seven feet into the hill, on the same course. On the head of this 
level, a shaft, fifty-seven feet, was sunk. From the bottom of this 
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Plate 10. 


shaft, a level was nin N. E. 160 feet, on the termination of which, 
another shaft, ninety-seven feet, was sank. Another shaft, fifty- 
seven feet deep, was sunk at a point north-west from the head of 
main level, and distant 140 feet. The Company, for reasons best 
known to the stockholders, have, for the present, ceased operations. 
From February to September, of 1853, sixteen hands were em- 
ployed ; after which, for two months, eighty hands were employed. 
The average number of 
hands engaged, during the 
whole period of operations, 
was about forty. 

Of the actual amount 
of mineral obtained, from 
the sinking of these shafts, 
and the running of the 
levels, I can obtain no reli- 
able information. 

Plate 10 represents a 
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SHAFT a 


vertical and ground plan of works of the potosi lead mining oohpany, 

WASHINGTON COTTNTT. 
Scale— 200 ft. to inch. 


the works of this Company. 


BURT'S DIGOINGS. 


These diggings are west of Potosi, and in the Austin survey. 
They are principally confined to two hills and an intervening hollow. 
The ground is here literally covered with holes. Of the number of 
shafts sunk, at difierent times, it is impossible to form any opinion. 
Formerly, they were much worked ; but, at the time of my visit, I 
found but two persons engaged in mining ; one, in a shaft forty feet, 
and the other, in a shaft fifty-five feet deep. For the last three or 
four years but little has been done here, for the land belonged to 
the estate of Mr. Perry ; and, as it was soon to be sold, miners were 
uncertain into whose hands it would fall, and, consequently, being 
uncertain whether they could retain the benefit of any discovery 
they might make, were loth to expend their labor. 

The rock is covered here with a bed of ferruginous clay. The 
mineral is found in the rock, in caves or openings, filled with clay, 
mineral and heavy spar. All shafts sunk in the hollow are liable 
to be filled with water, and most of the digging has been confined 
to the hill sides. Most of the mineral has been obtained here at 
depths from fifteen to sixty feet. 
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PIERCE AND WILLOUGHBY'S DIGGINGS. 
Town. 37 N., R. 2 £., Sec. 15. 

A short distance nearly south-west of Potosi, and on a part of 
the Austin grant, are considerable diggings, on land now belonging 
to Mr. Desloge. These cover, in all probability, ten acres of ground, 
and have been worked, at different times, by different persons. Of 
these, that part ndw worked by Messrs. Pierce & Willoughby is the 
best known, and has been the most extensively mined. -This portion 
is on a high hill. A shaft, 110 feet deep, has been sunk. For the 
first twenty feet, this passed through gravel, clay and tumbling rDck, 
when a perpendicular sheet of mineral, the average thickness of 
which was ten inches, was reached. This was followed down to a 
depth of 110 feet, when it was found running out horizontally in 
every direction, and with an average thickness of eight inches. In 
general, the mineral was accompanied, sometimes on both sides, with 
the heavy spar, or sulphate of baryta. The mineral is represented 
as being found here in openings, that vary in size from that of "the 
fist to that of a barrel ," and filled alone with mineral and heavy spar. 
Seventy feet below the surface, they drifted west about twenty feet, 
and found the mineral passing downwards to a lower level, but did 
not follow it further. 

At the time of my visit (October 18, 1854), they had just 
commenced cleaning out for the winter's operations, and it was im- 
possible for me to enter their shafts. Judging from the debris 
thrown out from the shafts, the rock here is a compact, semi-crystal- 
line magnesian limestone, being, apparently, less silicious, and of a 
harder and more compact character, than that usually found near 
the surface. The specimens of mineral seen were very pure, and not 
accompanied by other minerals. 

Messrs. Pierce & Willoughby commenced mining here in 1846, 
and their labor has been principally during the winter months. With 
an average of not over four hands (the greatest number at any 
time having been six) , they have, I was informed by Mr. Desloge, 
obtained a half-million pounds of mineral. 

NEW DIGGINGS. 

These diggings are south-east of Potosi, some three or four miles. 
They extend east and west about a quarter, and north and south 
about a half mile. ' Though designated as New, they have been 
worked for upwards of twenty years, and many of the shafts have 
caved in and have now small trees growing over them. Some three 
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or four shafts were worked at the time of my visit, in last October, 
the average depth of which, was twenty feet. They were sunk 
through clay and tumbling rock ; and much annoyance is caused here 
by water. 

The mineral is found in caves, or openings, some of which were 
represented as being ten feet wide and twenty feet deep. They are, 
most generally, on the same level, and filled with clay, and tumbling 
rock, and mineral, and heavy spar. Most of the mineral obtained 
here was found within twenty feet of the surface. Out of the above 
three or four shafts, I was informed that about 60,000 pounds of 
mineral had been obtained, and that from the whole diggings, during 
the past year, 100,000 pounds of ore had been procured. South- 
west of this, and on the same tract (which belongs to Col. F. Ken- 
nett), are represented to be other diggings ; and, also, one mile north, 
on land belonging to John Evens. ^ 

LUPTON DIGGINGS. 
Town. 38 N., R. 2 E., Sec. 17. 

These diggings extend nearly north and south, over an area of 
half a mile in length, and 150 yards in width. The deepest shaft 
ever sunk was seventy-nine feet ; the deepest now worked is sixty 
feet. The number of shafts now worked is twelve, and they lie on 
the side of an elevated ridge. The reddish clay, that overlies the 
rock, has a thickness of from twenty-five to thirty feet, and is inter- 
mixed, in the lower part, with tumbling rock. 

The mineral has been found here, principally, in the rock, and in 
caves that communicate one with the other, and are, generally, 
on the same level. There is but little heavy spar found accompany- 
ing the mineral. The average number of persons mining here is from 
twenty to twenty-five, and the average working time of each, about 
three months during the year. 

SiXTUNTn SEcnosr.— Town. 38 N., R. 2 £. 

Adjoining the above, on the east side, is the sixteenth section, 
on which there has been considerable mining at several points. On 
that now worked by Mr. Lynch, seven shafts have been sunk, and 
much drifting between them. The mineral has been found here, in 
caves, at three different levels. On the same level the caves commu- 
nicate one with the other, and contain, in addition to mineral, much 
clay, with some loose rock. The work done here has been ;more 
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extensive than at most points in Washington county, the average 
depth of M;he shafts being about sixty-four feet, and the drifting 
extending between 200 and 300 feet. 

In the center of the section, at which point the discovery of lead 
ore was first made, are other diggings, and, also, at some other points 
in this section ; but the character of all of them is pretty much the 
same. 

CASEY AND CLANCEY'S DIGGINGS. 
Town. 38 N., R. 2 £., Sec. 7. 

These diggings extend over an area of a half mile east and west^ 
and a quarter of a mile north and south. They lie on the side of a 
hill. Ten years ago, at this place, two shafts, each ninety feet, were 
sunk ; but the shafts now open vary from thirty to sixty feet. The 
average%epth at which mineral has been found here, is from twenty 
to thirty feet, though it is not unfrequently found within four feet 
of the surface. 

At the lower diggings, on the hill, there are now six shafts 
worked, the deepest of which is thirty feet. At a more elevated 
point of the hill, and 200 yards west of the former, there is a shaft 
fifty or sixty feet deep. The mineral was found here, both in the 
clay and in the rock, at two difierent levels, in caves, which, as 
usual, were found filled with clay and tumbling rock and galena. 

At these diggings the mineral seems to be found in three belts, 
the course of which is north-west and south-east. 

COOK'S DIGGINGS. 

These diggings lie east of Casey and Clancey's, and have been 
confined principally to the clay, the shafts being about twenty feet. 
During the last year they have been very productive; 200,000 
pounds of mineral, according to Mr. Casey, having been obtained 
with about three hands. 

BROCK DIGGINGS. 
Town. 38 N., R. 1 E., Sec. 4, N. W. }4. 

These diggings cover an area of about ten acres, but have not 
been worked since 1841. The mineral was obtained from the gravel 
and clay, and the deepest shaft was not over thirty feet. No dig- 
ging was done here in the solid rock. 
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SHORE'S DIGGINGS. 
Town. 38 N., R. 2 K., Sec. 18, S. W. l^. 

These diggings are situated on a high ridge* The principal 
shaft is about 100 feet deep, the first ten feet of which was through 
clay, and the remainder through the solid magnesian limestone of 
the country. At this depth (100 feet), a series of openings were 
foun(^ on the same level. Through these, drifts have been run, south- 
east, 160 feet. These are filled with tumbling rock, a glistening 
reddish clay, and mineral, accompanied by heavy spar. North-east 
from this principal shaft, are five others ; one, ninety feet ; two, 
seventy-five feet each; and one, eighty feet: all of these are 
connected by driftings, on nearly the same level. 

Below the level of the openings, a shaft has been sunk forty feet, 
without finding any caves beneath. 

Mr. Shore has been working here, at intervals, for three years ; 
and, though prevented by water from working during one year, he 
reports that he has, during this period, obtained 250,000 pounds of 
mineral. 

Along both sides of Fourche d. Renault, for three miles, there 
are diggings. Section seven and eight are covered with shafts. In 
this vicinity are the following diggings, which were not visited : — 

Du Cloe's, or Moreaa's Diggings, town. 88 N., R. 2 E., Bee. 4, N. E. J of S. W. J. 
Hinkson's " town. 88 N., R. 2 E., sec. 29, 8. W. J. 

Buzzard-Roost • " town. 88 N., R. 2 E., sec. 81, N. W. J, E. J. 

Dry-Hollow " town. 88 N., R. 2 E., sec. 7, north part 

Crawfish ** town. 88 N., R. 2 E., sec 4, S. £. }. 

PBAIRIB DIGODfOS. 
Town. 88 N., R. 8 B., See. 4. 

These diggings are situated on the side of a hill. Five or six 
shafts have been sunk, varying in depth from twenty-eight to forty 
feet. The mineral was found at two different levels in the rock, but 
the mining has been, principally, limited to that found at the first 
level, the working of the lower being more laborious, on account of 
the water. 

WBT AND ELLIOT BIOOINGS. 
Town. 89 N., R. 2 E., See. 20. 

At the Elliot Diggings, seven shafts have been sunk, varying 
in depth from twenty-two to sixty feet. The mineral is found at 
two different levels, and yielded well, until the miners were incom- 
moded by water. At the Wet Diggings, the shafts vary from twenty 
D — ^11. 
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to twenty-five feet ; and these, also, well repaid the labor expended 
on them. At both of these, the mineral is found in the rock ; and 
the only obstacle to uninterrupted mining, is the water, which could 
easily be removed with suitable machinery. From these last three 
mines, I am informed by Mr. Johnson, President of Mammoth 
Company, to which all of them belong, there has, during the last two 
years, been obtained about 300,000 pounds of mineral, with some 
five or six hands. On what is denominated the Becquette tract, 
belonging to this Company, there is every indication of a vertical 
lode. It has been traced on the surface of the ground for about 110 
yards, with a course N., 82 W. The thickness of the vein varies 
from a quarter to nine inches. No work has been done here, ex- 
cepting at points uncovering the fissure, and it is to be regretted, as 
it is well worthy of being tested. It is situated, I believe, in Town. 
39 N., R. 8 E., Sec. 30. 

In Town. 36 N., R. 3 E., are many diggings, among which may 
be enumerated. Rocky Diggings. These are shallow, and the deep- 
est mineral taken out, was from a depth of not over twelve feet be- 
neath the surface. 


Bunker Hill 

I>>gg»ng9» 

not worked now 

Nigger 

tt 

« (4 

Briokej 

it 

i< tt 

Sand 

*t 

tl tt 

Tan Yard 

41 

H i4 

Le </lair 

*4 

u u 

Haefner 

(< 

one shaft sun! 


one shaft sunk twenty-eight feet, some fourteen or 
eighteen of which was through clay. 

FAQTTAHER DIGOINGS. 

At these, acres of ground are perforated by numerous shallow 
shafts, the deepest I measured being only twenty-six feet, and 
most of them, were not over twelve feet. The mining here has been 
mostly confined to the clay; though some few shafts have been 
sunk a short distance into the rock. That portion of them, called 
the Flint Diggings, lies higher up on the hill ; at which point the 
mineral wa« found in openings in the rock, at about the depth of 
twenty feet below the surface. The magnesian limestone is inter- 
mixed here with flint and chert. 

FOURCHB A COURTOIS MINES. 

These mines are situated in the south-eastern part of the county, 
a&d are almost entirely confined to the two townships, thirty-six, east 
and west of the fifth principal meridian. For the names and loca- 
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tion of the more important of them, I am indebted to Major Man- 
ning, of Webster. They are as follows : — 


Pigeon-Boost and ") 

Strawberry Diggings, j 

Ismael 

Madden-Hill 

Flint-Hill 

Bit 

Bluff 

Water-Hill 

Coffee- Pot 

English 

Cochran 

Picayune 

Polecat 

Tarkey 

Gopher 

Peru 

Clemins 

Trash 

Sweassey 

Montgomery 

Hypocrite 

QraTe-Yard 

Turkey-Hill 


Town. 86 N. 


(( 
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u 
ti 

IC 
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<( 
(( 
ti 
l( 
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(( 
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<i 
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l( 
u 
<( 
<( 


it 

it 

ti 

ti 

it 

it 

ti 

it 

a 

it 

ti 

a 

it 

ti 

it 

a 

ti 

it 

a 

it 

it 


86 N. 
86 N. 
86 N. 
86 N. 
86 N. 
86 N. 
86 N. 
86 N. 

86 N. 

87 N. 
86 N. 
86 N. 
86 N. 
86 N. 
86 N. 
86 N. 
86 N. 
86 N. 
86 N. 
86 N. 
86 N. 


B. 1 W., Sec. 1. 

B. 1 E., Sec. 8, £. } of S. K \. 

B. 1 W., Sec. 2, S. E. J. 

B. 1 W., Sec. 12, S. W. \, 

B. 1 W., Sec. 12, S. W. J. 

B. 1 W., Sec. 14, E. i of N. W. J. Networked. 

B. 1 W., Sec. 15, E. \ of N. W. J. Networked. 

B. 1 W., Sec. 84, W. } of N. W. }. 

B. 1 W., Sec. 2, N. E. J. Not worked. 

B. 1 W., Sec. 12, W. i of N. E. J. 

B. 1 W., Sec. 84, W. } of S. E. \, 

B. 1 W., Sec. 14, W. J of S.W.J. Networked. 

B. 1 £., Sec. 16. 

B.1 E., Sec. 22, E. ^of S.W. \, Networked. 

B. 1 E., Sec. 19, W.^ofN.E. \. Networked. 

B. 1 E., Sec. 17, W. } of N. W. J. 

B. 1 E., Sec. 6, £. \ of S. W. \, 

B. ] E., Sec. 18, £. ^ of S. E. \. 

B. 1 E., Sec. 7, S. W. J. 

B. 1 £., Sec. 22, E. } of N. W. \, Not worked. 

B. 1 £., Sec. 8, £. \ of N. E. J. 

B. 1 £., Sec. 7, W. 4 of N. £. J. 


Of all these diggings, the Ismael, in past years, has been the 
most productive, and most worked ; having, during a period, fur- 
nished more mineral than all the rest. But, during the present year, 
Pigeon-Roost and Trash Diggings have yielded the most mineral. 
The country, in this section, is very broken, and many of the hills are 
between 160 and 200 feet high. The rock is the magnesian lime- 
stone. The deepest shaft sunk on these mines is not over eighty-five 
feet, and the average depth of all of them is not over forty feet. 

The Flint and the Bit Diggings lie, principally, upon the top of 
a ridge, and cover about fifteen acres of land. The deepest shaft I 
measured was thirty-one feet, from the bottom of which a hard quat- 
Eose magnesian limestone, intermixed with decomposing chert, had 
been thrown out. 

The Pigeon-Roost, the Strawberry and the Trash Diggings, cover 
about fifty acres; all of them being on the same ridge, and the 
Trash nearest the summit ; the Pigeon is less elevated, and more 
on the side of the ridge; the Strawberry lies nearest the ad- 
jacent ravine. 

D — ^11. — 2. 
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At the Trash Diggings, the shafts are about fifty feet deep ; the 
depth of the clay is about thirty feet, and below it is the mag- 
nesian limestone. The mineral found here is small (hence the name 
of the diggings), and has been obtained from both the clay and the 
rock. ' 

At Pigeon-Roost, the shafts are between fifty and sixty feet deep, 
and the mineral- is found, principally, in the clay, and in the loose, 
tumbling rock beneath it. At the Strawberry, the shafts are from 
twenty-five to thirty feet, and the rock is found nearer the surface 
face of the ground. The mineral has been, principally, obtained 
from openings and caves, in the rock. 

The BluflF Diggings lie on the East side of a high and steep ridge. 
The shafts are all shallow, and none, perhaps, over twenty-five .feet. 

The Polecat Diggings lie on the top of a ridge, that runs nearly 
north-east and south-west. The diggings run nearly parallel with 
the top of it, and have been principally confined to clay, excepting 
at the southern extremity, where the mineral has been found princi- 
pally in the rock, accompanied with tifi*. The shafts, at this point, 
range from eighteen to twenty-fhree feet in depth. 

The Coffee-Pot Diggings are on the east side of a ridge, and 
cover about two acres of ground. The shafts measured varied from 
thirty-four to fifty feet in depth. The mineral here has been ob- 
tained from the clay alone. On the west of the same ridge are the 
Maury Diggings, in which, also, the mining has been confined to 
the clay. 

The Ismael and Grave- Yard Diggings lie close together, and cover 
about fifty acres. The average depth of the shafts is about forty 
feet. The mineral found here is in openings in the rock, and the 
depth of it is, generally, about sixteen feet. 

None of the other diggings, at the Fourche k Courtois, were 
visited, as our time was limited and the mining suspended at 
them. 

These mines have been worked for the last forty years, but 
now nothing like the number of miners are engaged that formerly 
were. About 1881 there were as many as 200 persons engaged ; but, 
during the present year, there have not been over thirty miners em- 
ployed, and these not constantly. Of their yield, anterior to 1837, 
though very great, it is now impossible to obtain any reliable state- 
ment. For the succeeding years, I am enabled to present a very 
accurate statement, furnished me by Major Manning, at whose 
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furnace all the mineral, obtained from the above diggings since 
1837, was smelted, and for which I refer you to the remarks under 
the heading, "Furnaces of Washington county.*' 

RICHWOOSS. 

At this point, there has been more or less mining for the last 
forty years ; though, at present, there is but comparatively little. The 
points at which mining has been carried on are very many, and 
the success has, certainly, been such as to justify farther and deeper 
exploration; while the geological formation is such, as gives still 
stronger guaranty that abundant stores of mineral will yet be found 
at other points. Among the more important points may be enu- 
merated — 

THE OLD LA BEAUME MINES. 
Town. 40 N., R. 2 K, Sec 82. 

These mines cover, in all, an area of some thirty acres. The prin- 
cipal diggings are confined to the two sides of a ridge, running north- 
east and south-west, and extend from the spur to the top of the hill, 
which is, probably, not over seventy-five feet in height. 

The greatest depth which has ever been reached, is eighty feet, 
though most of the digging has been limited to depths of from six 
to twenty feet ; at which depth, either rock or water interferes, that 
are, in Missouri, so often regarded as the insuperable obstacles to far- 
ther and deeper mining ; though, often, a pickaxe can remove the one, 
and a windlass and bucket bail out the other. 

The mineral is represented as occurring in horizontal sheets, ac- 
companied by heavy spar, and running down to different levels. 
This mine, according to Mr. P. E. Blow, who has been smelting for 
many years, at Richwood, has yielded, for the last forty years, a 
large amount of mineral, varying from 200,000 to 600,000 pounds 
of mineral per annum. It has lately been purchased by Mr. Wm. 
Skewes, who is now preparing to explore them ; and, I doubt not, it 
will be done with the same skill and ability which he has displayed 
at the Valid, the Cove, and the Mount Hope Mines. 

FRENCH DIGGINGS. 
Town. 40 N., B. 2 E., Sees. 21 and 28. 

These mines have been but little worked for the last four years. 
Previous to 1848, they had yielded abundantly, from superficial dig- 
gings, of from three to twelve feet. They were, afterwards, in 1848, 
worked by Mr. Thos. M. Taylor, when the average depth of the 
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mining was not deeper than sixteen feet. At an average depth of 
twenty feet beneath the surface, rock or water was encountered, and 
this was the limit beyond which the mining did not extend. These 
have yielded, according to Mr. Blow, from 1844 to 1850, from 
800,000 to 500,000 pounds of mineral per annum. 

East of the above, and on the confirmation to F. M. Benoist, 
there have also been some shallow diggings, from six to twelve feet 
deep, and which have yielded from 100,000 to 200,000 pounds of 
mineral per annum. In addition to the above, are the following, in 
this neighborhood: — 

Ben. Hornie's Diggings, 1} miles N. E. of old LaBeaume Mines. Not worked. 
Goddard " IJ miles N. E. " " ** " " " 

Bogers' ** 8 miles N. " " «< " " " 

Charboneau « the mining on which was confined to the clay, and yield- 

ed, according to report, not less than 100,000 pounds of mineral. 

The Old Dutch, or East- Wood Diggings, lie on the side of a hiU, 
and have been worked, in a south-west direction, for 200 yards. 
The mineral is represented as being found here in a vertical fissure, 
and having a thickness of from one-quarter of an inch to six inches, 
in width. For the only returns of the produce of the Richwood 
Mines, that I have been able to obtain, in addition to the above, I 
refer you to the remarks on Furnaces. 

The above are all the mining points, in Washington county, that 
I could visit, or of which I could obtain reliable information, from 
responsible persons. I endeavored to visit all at which I could learn 
that persons were then actually engaged in mining ; but I am well 
satisfied that the above embraces but a small list of the localities, at 
which, during some period or other, mining has been carried on. 

LEAD FURNACES OP WASHINGTON COUNTY. 

There are now fourteen furnaces in operation in Washington 
county, during a greater or less portion of the year. 

HIGOINBOTHABTS FURNACE. 
Town. 8$^ N., R. 3. B., Sec 27. 

This is the only point in the south-eastern part of the State, 
known to me, at which the old log and ash fomaces are still used. 
Mr. H. reports, that, with the log furnace, he obtains an average 
yield of fifty per cent. ; and from the ashes, by means of the ash 
furnace, twenty per cent. more. Most of the mineral smelted here 
comes from within half a mile of the furnace ; and all has been ob- 
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tained from Washington county, excepting 7,000 or 8,000 pounds, 
that was procured from Lee's Diggings, in Jefferson county. He 
has been smelting for seventeen years ; but, unfortunately, could give 
no more minute and accurate statement of the ore smelted, than 
that the total amount, during this period, was between three and 
four millions of pounds. His lead was sent to Selma and Plattin 
Rock ; and from the books of these shipping points, I copied the 
following amounts, received from him, during the annexed years, 
which were all that I could find : — 


ead. 


1841, 

96,882 lbs. 

of lead. 

1847, 

70,480 Iba. of 1 

1842, 

6.294 

4« 

1848, 

61,128 

1843, 

68,4B2 

«C 

1849, 

86.281 

1844, 

61,804 

<(■ 

1861, 

48,680 " 

1845v 

71.8rt8 . 

ts 

1868^ 

14,624 

1846, 

188,810 

«( 

1854, 

2,968 " 


T. k W. MURPHBET*S PURNACK. 
Town. 2» N., B. 8 B., Sec 28, 8. W. J^. 

This furnace was built in 1848 ; it is a Scotch hearth ; and the 
blast is produced by water power. Most of the mineral smelted here, 
has been obtained from the neighborhood, within six or seven miles. 
The amount of mineral, belonging to the proprietors, smelted here 
since the commencement of operations, as given me, by Mr. Mur- 
phrey, is 1,209,278 pounds. In addition to this, there was a quan- 
tity smelted here for other persons ; and he places the average-amount 
at 220,000 pounds per annum: — 

TBAR. 

1848, 
1849, 
1860, 
1861, 
1862, 
1868, 
1864, 


OBX. 



LBAIK 

220,000 yielding 70 

per eent. 

164,000 

220,000 



164,000 

2-20,000 



164,000 

220,000 



164,000 

220,000 



164,000 

220,000 



164,000 

220,000 



164,000 


1,640,000 


1^078,000 


LONG'S FURNACE— OLD lfINB& 


This furnace has been in operation since February, 1853. It is 
a Scotch hearth, and the blast is produced by horse power. The 
greater portion of the mineral smelted here, comes from the Shore^ 
Arquait, Mud-Town, Camp, Rowdy and Block Diggings. The amount 
of mineral smelted was furnished me by Mr. Long : — 


56 


GEOLOGICAL SURVEY 


From Feb., 1858, to Oct. 14, '68, 178,000 lbs. of or«. 127,600 lbs. of lead. 
From Oct 14, '63, to Oct. 14, '64, 860,000 « 246,000 


ii 


WHITB'8 FURNACE— OLD MINES. 


This is a double Scotch furnace, one of which was used by Mr. 
C. White, and the other, by Mr. La Marque ; the blast produced by 
water power. It was, probably, built in 1888, and was used by 
John C. Reed & Co., up to 1840, when it came into the possession 
of Mr. C. White, who had the control of one of the furnaces ; the 
other was in charge of Mr. La Marque up to 1849, when he died. 
A statement of the amount of ore smelted, by Mr. C. White, has been 
kindly furnished me by Mr. Thomas White ; and of that smelted, by 
Mr. La Marque, I have been able to obtain no more minute and ac- 
curate statement, than that furnished me by Mr. Boldue, who had 
the kindness to make inquiries of Mrs. La Marque, and reported, 
that Mr. La Marque, for the thirty years previous to his death, had 
smelted not less than an average of half a million pounds of mineral 
per annum. The lead of Mr. White was sent mostly to Selma, while 
that of Mr. La Marque was sent to Herculaneum, Selma, Plattin 
Rock and Rush Tower. 

For the purpose of showing the amount of lead, made at this 
furnace, I shall double the amounts, reported to me to have been 
smelted by C. White, and which will be rather under than above the 
true amount of lead made. 

The ore smelted by C. White, was obtained from Mud-Town, New 
Shibboleth, Bee Mine, Masson, Tarpley, and others, in the neigh- 
borhood of the old mines ; while that, smelted by Mr. La Marque, 
came from the Bluff, Masson, and the immediate neighborhood of the 
old mines. Statement of mineral, smelted by Mr. C. White : — 


TEAS. 

1842, 

1843, 
1844, 
1846, 
1846, 
1847. 
1848, 
1849, 
1860, 
1861, 
1852, 
1868, 
1864, 


OBB. 

441,686 
618,896 
764,162 
678.112 
618,707 
696,067 
006,218 
697,821 
481,488 
230,664 
888,698 
216,000 
66,000 


LEAD — CALCULATED. 

809,076 
482,877 
684,914 
401,179 
429,696 
417,247 
864,349 
418,476 
802,007 
161,888 
237,089 
160,500 
46,500 


TOTAL AM't. of LEAD 
MADE AT THE FURNACE. 

618,150 
866,754 
1,069,828 
802,858 
869,190 
884,494 
718,698 
886,950 
802,007 
161,888 
287,089 
160,500 
46,600 
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Jlr. C. White died in 1853, since which, comparatively little has 
been done at this furnace, and this will satisfactorily explain the 
obvious falling off in the produce of this furnace. 


McILVAINB*S VURNACE. 
Town. 37 N., R. 2 E., Sec. 15. 


This furnace is a Scotch hearth, blast produced by water power, 
and was first in the [hands of S. T- Dunklin ; and, in 1851, passed 
into the hands of CoL Mcllvaine. To Mr. Daly, and to Col. Mcll- 
vaine, I am indebted for the following statement of mineral smelted 
here, from 1842, to November, 1854: — 


YBAR. 
1843, 

1844, 
1845, 
1846, 
1847, 
1848, 
1849, 


OBB SMELTBS. 

617,143 
484,440 
404,032 
526,702 
448,228 
464,548 
223,889 
240,000 
169,856 


1850, 

1851, 1st of March to Ist Sept, . 

From 1st fiept, 1851, to 1st Sept., *52, 580,235 
l9t Sept., 1852, •to iBt Sept., '68, 517,614 
1st Sept., 1853, to Ist Sept., '64, 602,17^ 


(I 


ti 


LEAD — MADE FROIC 
CALCULATION. 
432,000 

889,108 
282,828 
867,992 
318,760 
889,184 
166,337 
166,000 
118,549 
406,164 
362,330 
421,620 


Much of the ore, smelted at this furnace, «came from the lands of 
the late John Perry, in Washington county: viz., Lupton, Brushy 
Run, Burt Diggings, Sixteenth Section and Old Citadel ; and from 
these, from 1st March, 1851, was obtained 1,302,785 pounds o4 
mineral. 


I>EANE*8 FURNACE. 


This furnace is, also, in the neighborhood of Potoei, and is a 
Scotch hearth, the blast being produced by water power. Most of 
the mineral smelted here, came, in all probability^' from the imme- 
diate vicinity of PotesL I obtained from the Selma books, the fol- 
lowing amounts of lead, sent by the different proprietors of this 
furnace, during the several years : — 


YBAR. 

1843, from May, 

1844, 

1846, 


LEAD — LBS, 
128,316 

108,902 
284,446 
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I.BAD — £B&. 

1846, from May, 210,87% 

1847, 


• « 


• • • i 

186,267 

1848, 


» • ^ 

p ' 

• • • • ' 

116,224 

1849, 


I • 1 


1 • ■ « 

98,284 

1860, 


* «• i 


1 A* • • 1 

166,297 

1861, 


h *^ « 


» • • • i 

147,098 

1862, 


* m i 


> • ■ 4 • 

71,812 

1868% 


* Sk 


» • ^ » 

a7,498 

1864, 


t » 


k • • • « 

111,728 


KENNETT>3 FUBNAOE, AT SHIBBOLETH. 


This furnace was built in 1848, and commenced smelting in 
June, of that year. . The mineral smelted here, came from Gannon, 
Liberty, Neasson, New Diggings, Shibboleth and Bellefontaine. 
The amount smelted, as given me by Mr. John Latty, was : — 


Fronv June, 1848, to March, 1860, 
*< Mareh, 1860, to December, 1862, 
'• ^eeember, 1862, to May, 1864, 
<' May, 1864, to October, 1864. 

Giving an average for — 

TBAB. 

1848, from Jane, .... 

1849, 

1860, 

1891, 

1862, 

1868, 

1864, 


u 


694,896 lbs. of ore. 
1,063,867 **^ " 
496,696 " " 
186,482 **^ 


ORB. 

LBAD. 

198,298 

138,809 lbs 

889,940 

287,958 " 

876,867 

268,100 " 

888,040 

268,128 *^ 

880,273 

266,191 " 

849,836 

244,886 " 

806,094 

212,166 " 


BOASFS FURNACE, ON HILL CRSEK. 


Mr. Boase has been smelting for twenty-five years ; and, during- 
the last twelve or fourteen years, has been using the Scotch hearth 
and slag furnace. The only returns of the amount of lead made 
by him, was : — 


For 1862, 
1863, 


<i 


IiBAD — LBS. 
-100,000 

84,000 


HOPEWELL FURNACE, BELONGING TO MR. JOHN EVENS. 

Mr. Evens has been smelting for thirty -years; and, for the last 
eighteen, at Hopewell. He has both a Scotch hearth and slag fur- 
nace. His present furnace was built in 1839. Of the amount 
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made each year, he was unable to give me a full statement ; and I sub- 
join the following table, copied from the Selma books', although con- 
fident it does not represent the fiill amount made : — 

TBAB. LBAD — LBS. 

1841, 888,222 

1842 466,748 

1848, 620,400 

1844 . 617,482 

■ 1846, 706,696 

1846, 411,496 

1847, 818,663 

1848, 440,296 

1849, 864,072 

1860, 278,008 

1861, 889,126 

1862 899,664 

1868, 272.284 

1864, to October, 206,074 

WALTOITS rUKNAOK 

This furnace has been in operation 'fourteen years; and the 
greater portion of the lead made there, was from slag. The mineral 
smelted was, principally, from Fourche h Courtois. As Mr. Walton 
was unable to give accurate returns, I subjoin the following amounts, 
copied from the Selma books : — 

TBAR. \ LBAD — LBS. 

1841, . 86.828 

1842, 68,844 

1848, 91,180 

1844, 19,286 

1846, 80,974 

1846, 87,084 

1847, 6.940 

1848, 88.002 

1860, 8,104 

1861, 11,422 

1862, 48,266 

1868, 16,140 

MANNINQ^ rUBNACX, WEBSTEB. 

Major Manning has been smelting since 1881. His present 
furnace is a Scotch hearth, built in 1836 ; previous to which, only 
the log and ash furnaces were used at this point. Previous to 1837, 
there were three other smelters at Webster. All the mineral smelted 
by him was obtained from the Fourche k Courtois mines, excepting 
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a small quantity, which would not exceed 100,000 pounds, that came 
from Crawford county ; so that the following statement, furnished 
by him, not only represents the amount made by his furnace, but 
gives nearly the yield of the Fourche h Courtois mines : — 


YEAR. 

1837, 

1838, 

1839, 

1840, 

1841, 

1842, 

1843, 

1844, 

1845, 
1846, 


• • • 


LEAD — LBS. 

64,684 

887,386 

287,416 

247,179 

147,804 

199,270 

812,604 

273,259 

874,968 
865,809 


In addition to the above, there was made, during the above 
period, 450,069 pounds. 


TEAR. 

1847, 
1848, 
1849, 
1850, 
1851, 
1862, 
1853, 
1854, 


MINERAL. 


LEAD — LBS 

537,487 calculated 

376,241 

546,820 


382,774 

295,189 


206,682 

809,828 


216,876 

852,208 


246,542 

210,385 


147,270 

190,182 


138,093 

803,375 


212,368 


Total amoimt of lead made, from 1837, to October, 1854, . . 4,952,289 


CRESWELUS FURNACE. 
Town. 88 N., R. 2 E., Sec 5, B. B. 14 of S. W. ^. 

Mr. George Creswell commenced smelting, in 1828, on the Fourche 
h Renault, where he remained two or three years. Hp removed to 
Cold-Spring Hollow, where he smelted for seven years. Thence, 
he removed to his present place, where he now uses a Scotch hearth, 
the blast for which is produced by water power. The mineral 
smelted by him, comes mostly from his immediate neighborhood, and 
all, I believe, is obtained from Washington county. I subjoin the 
following amounts of lead, sent by him to Plattin Rock and Selma, 
which were copied from the books of these shipping points: — 


TEAA, 
1841, 

1842, 


LEAD — LBS. 

292,570 
238,671 
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TBAB. LSAD — LBS. 

1848 274,205 

1844, 274,665 

1846, 205,418 

1846, 211,888 

1847, 211,078 

1848, 210,659 

1849 277,954 

1850 215,194 

1851, 128,874 

1852, 116,407 

1853, 170,462 

1854, 61,788 

• 

CASET AND CLANCBY>S FUENAOE. 

This fttmace is a Scotch hearth ; blast produced by water power. 
The ore smelted here, comes from their own mines; some from 
Potosi ; and, since August, 1858, perhaps,one-eighth from Crawford 
county. The amount of lead made here, as furnished by Mr. Casey,, 
is as follows : — 

TEAB. LBAD — LBS. 

1849, 250,000 

1850 880,000 

1851, • 420,000 

1852 875,000 

1858, 250,000 

1854, : . . . 400,000 

BIGHWOOD'S FURNACES. 

At this point, there have been two furnaces operating for 
a number of years; one, formerly belonging to Mr. Roussin, 
and the other, for ten years, to Mr. P. E. Blow. From these, I 
have been unable to obtain any more definite statement than that 
given me by Mr. Blow, who believes that the amount of mineral 
smelted here, for the last ten years, has been not less than 1,000,000 
pounds per annum. 

Though the returns from the furnaces of Washington county are 
incomplete, I shall add the following statement, made from these, as 
something like an approximation of the true amount of lead produced 
from the mines of this county. Of the ore smelted, at the furnaces 
of Mr. Higginbotham, of Mr. Boase and of Mr. Evens, I feel confident 
I have not given the full amounts, but have made use of the best 
data I could get. 
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In table 1, will be found a Btatement of the lead obtained from 
Friknklin, Washington and St. Frangois countieB. 

The lead made in Jefferson, Washington, St. Francois, Ste. 
(jenevieye and Madison counties, has, most of it, been sent to some 
one of the shipping points on the Mississippi river. In past years, 
Herculaneum and Ste. Genevieve were the points to which most of 
the lead was sent. Latterly, other points have received far greater 
quantities. I have made efforts to obtain full statements of all the 
lead shipped from Salt Point, Herculaneum, Selma, Bush Tower, 
Ste. Genevieve and St. Mary's Landing ; but, from most of them, 
have, as yet, been unable to obtain any returns. For the full state- 
ment of the amount received at Selma, I am indebted to the kind- 
ness of Mr. Foster, who furnished it to Dr. Shumard ; and for that 
of Plattin Bock, I am indebted to Mr. I. Wilkinson, for the amount 
for 1845; and the amounts, for the remaining years, were taken 
from the receipt book, kept there by Geiger, Boise & Co. These 
will be found in the annexed table, No. 2. 

Much mineral has been taken directly by land to St. Louis, in 
addition to that sent to the shipping points on the river. 
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TABLE n.— STATEMENT OF AMOUNT OF LEAD, RSCEITED AT SELMA AND 

PLATTIN ROCK. 


Year. 

Selma, 

PlattinRock. 

*RDah Tower. 

Total Am^ 

1824, . 




219,008 

864,864 

1,892,766 

1,674,169 



219,003 

864,364 

1,392,766 

1,674,169 

1825, 







1826, 







1827, 







4 f^.'AA 





2,962,831 



2,962,831 

1828, 

• """•••••• 


■« OAA 





1,986,682 • 



1,936,632 

1829, 



^ n A/\ 





1,899,951 



1,899,951 ' 

1830, 



4 OAI 





1,828,902 



1,323,902 

1881 



4 <^n A 





8,616,952 



8,615,952 

1882, 



•* on*i 


> ■ , 



8,886,878 



8,835,878 

1833, 



4 ni* d 





2,958,897 



2,958,897 

1834, 



^ one 





8,846,347 



8,846,347 

1835, 







2,930,616 
2,560,812 
8,025,086 



2,930,516 
2,560,812 
8,025,085 

1836, 







188 <, 







1838, 



1839, 





3,990,814 
3,127.877 
8.716,448 
2,290,178 



8,990,814 
S 127 877 







1840, 

1 OM 1 







8,715,448 
8,189,270 

1841, 

1 O if A 






849,092 

1842, 


1 Oi o 





2,829,780 


694,880 

8,524,660 

1848, 


'4 O J >f 





2.694,780 


915,056 

8,609,786 

1844, 


1845 





2,906,680 

555,414 

928,025 

4,886,019 

1846; 





2,016,375 

722,005 

889,756 

3,677,185 

1847, 





2,169,674 

486,086 

885,987 

8,541,746 

1848, 





1,877,469 

886,826 ■ 

916,269 

8,179,564 

1849, 





1,531,220 

796,541 

727,967 

8,064,728 

1850, 





1,759,888 

65,887 

857,218 

2,672,443 

1851, 





2,364,253 

157,541 

632,867 

8,144,661 

1852, 
1858, 
1ftft4 





2,084,574 
1,940,793 
1,465,428 


658,561 
687,058 

2,738,134 

2,627.861 






) * * • • 


666,936 

2,132,364 

lOUV, %w vfvfcv »#»**, • 

«•.•••««. 







86,709,605 


From the preceding tables, it will be seen, that, from the incom- 
plete returns received from the furnaces, there have been, from 1848 
to 1854, obtained from a portion of the mining country of Missoari, 
53,663,696 pounds of lead ; and that, from only three shipping points, 
at least, 86,709,605 pounds have been forwarded, from 1824 up to 
October of the present year. If to this last be added the 19,483,382 


• Rash Tower became a shipping point in November, 1841, and to It was sent all the lead, made at 
Perry'i Mine, and, donbtleaa, mnch more. I hare placed here the amount made at Perry^i rnmace, of 
which, an accurate stetement wUI be obtained, by adding the yield of Putt's Big Lpde, and half of that 
from Tarplej's Mine. 
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pounds, made at Valla's Mine, in St. Fran9ois county, and all of 
which was sent to Ste. Genevieve, we would have for the least total 
amount, shipped from four points on the river, 106,198,382 pounds- 
during this period, giving, for the average annual amount, 8,425,593- 
pounds. But, that it was far greater, will be evident to you, from 
an examination of the above data. How much greater, I leave for 
others to show ; my object being now, only to present facts, to which,, 
by farther explorations, others can be added, until all the materials 
can be gathered for a full and complete description of the Missouri 
mining region. 

Have we any evidence, in the above statistics, that there has beei^ 
a falling off in the produce of the Missouri mines? The amount 
produced this year will fully equal that of the last, and the produce- 
of 1853 was greater than that of 1852. Compared with reliable statis- 
tics, which have been published, I cannot, from the above, see any 
evident indication of a decline. Schoolcraft, in 1819, found forty- 
five lead mines actually worked in Missouri, giving employment to 
1,100 hands ; and he, from the returns obtained, from the few ship- 
ping points that then existed, and to which all the lead then ob- 
tained was sent, gave, as the annual yield of the mines, a little over 
three million pounds. . At present, I do not believe that there are 
even forty-five lead mines actually worked ; and were I to leave out 
of consideration Perry's, Valla's and Skewes' mines (which are* 
worked regularly and constantly, with a nearly uniform number of 
hands, most of which are the slaves of the proprietors), I should con- 
sider, after my observations and inquiries, that it would be a large 
estimate to place the number, actually engaged in mining, at 200 
persons. And, nevertheless, we find that the average annual 
produce of the mines, for the last fourteen years, has been over 
3,833,121 pounds. There will be, as there have been, fluctuation» 
in the yield of particular mines ; but this affects but little the total 
yield of the whole. There are many rich mines lying now entirely 
idle, for reasons that are* altogether personal ; and during the last 
two years,.some valuable mining tracts haveremained almost entirely^ 
if not quite unworked, simply, because they yfere soon to be put up 
to the highest bidders ; and miners were, in general, unwilling to 
invest their labor, while uncertain how long the right of mining 
would be secured to them ; when no assurance could be given that 
they should continue to reap the advantage of any discoveries they 
might make, and when there was every possibility that their labors and 
.discoveries would only be for the advantage of some unknowoi party. 
E — ^Ji. 
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But, even did full and accurate returns show an evident decline, 
I should not then view it as an indication that our mineral treasures 
were beginning to be exhausted ; for, after visiting most of the scenes 
of raining operations, I inferred that the statistics would show an 
evident decline in tlic annual produce, as compared with former 
years. This inference was drawn entirely from the general character 
of the mining. 

That fully three-fourths of all the mineral obtained, in Missouri, 
has been from clay diggings, that overlie the rock, I think not an 
unfair nor unreasonable estimate. Such diggings have been every 
where, in certain counties, very abundant; and as any one could 
secure, by the payment of a reasonable rent, the privilege of mining 
on them, there was every inducement for persons, not proprietors, 
to flock from one digging to another. As a general rule, the pro- 
prietors of the land are not actually engaged in mining, but the 
wealth of their property is developed by those, whose other occupa- 
tions give them some leisure, and who follow mining, not constantly, 
but irregularly, and at intervals. Cons^cquently, most of the mining 
has been without svstem, and conducted on the most economical 
scale. Neither the means of the miners, nor the mining right secured 
to such persons, would justify any great outlay of capital in the im- 
provement of property, to which they have no permanent title, and 
of which they are liable, at any moment,, to be dispos.-:essed, by a 
change of proprietors. As a necessary consequence, shafts are sunk, 
only where the least labor is required, and the least time demanded. 
Frequently, they are driven no deeper than the earth can be tlirown 
out with the spade. Should, however, perseverance and the prospects 
induce them to go deeper, an ofl'-^et is made a few feet below the sur- 
face, on which the clay, obtained from a still lower depth', can be 
thrown ; and below tliis, tliey are not often willing to descend, unless 
mineral is in sight. When, however, encouraged by success, and 
bv the daily returns for their labor, they descend still deeper ; a 
temporary windlass is put up, that can be* carried from shaft to 
shaft; and should they, aided by this, excavate the rock, it is an 
exception to the general rule, that they go deeper than they can 
penetrate with the pick and gad, driven by muscular strength. In 
general, cribbing is an outlay of labor and time, not justified by 
their temporary proprietorship. Thus, everything is done on the 
most economical scale, and in a manner often injurious to the repu- 
tation of the mines ; for the object is, immediate and daily returns 
for their labor. 
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That the clay tUgging:^ may be nearly exhausted, on the well- 
known localities, is not improbable; for, most certainly, they are suffi-. 
ciently riddled with shallow shafts, to have obtained all the mineral. 
But the mineral is found not alone in the clay, but, also, in the rock, 
^lany points, at which it has been thus found, and which have 
been explored for a few feet only, have been already noticed. But, 
that not a tithe of the places, at which it has been thus deaposited, 
has been discovered, I feel confident. It is, principally, from the 
explorations there, that must be obtained, in future, a great portion 
of the produce of the Missouri mines. This will, however, require 
capital, the erection of proper machinery, systematic and uninter- 
rupted mininfj:, and increased facilities by railroads for transporta- 
tion ; and with such ?^id, we have every assurance, from the success 
of the Vail (5, the Perry, the Skewes and the Shore mines, that 
Missouri will continue, for vears, to contribute to commerce a not less 

. 7*7 ^ "... 

annual produce of lead, than she has, in past years, for the use] of 
aits and manufactures. . '. ' 

COPPER. ... 

Though the ores of this metal have been found at several points, * 
in this State, but little has been done towards developing and mining 
tliis element of State wealth. About 1880, a large qimntity of 
copper ore was obtained in Washington county, five or six* niiles east 
of Caledonia, at Walden's mine. It was worked by Capt. Hughes • 
and Ellslia AValden. The mining vras on the side of a, low hill, on 
which no rock in place is vi.dble. Nothing has been done, for ten ^ 
or twelve years ; and the only indication of fornier mining opeva cibns, 
is Slight excavations, and the mass of red ferruginous ei»rth, lying 
on the hill side. From the be.^^t information I could get^' the digging 
was shallow, probably not extending deeper than fifteen feor, and 
the ore seems to have been found in a fissure, the course of which 
was north-west and south-east. Of the exact character of t-ie ore, 
I cannot speak positively, not having seen any specimens; but, from 
descriptions, presume they were green carbonates and sulphurets. 
By Col. Mcllvaine, I am informed, that about fifteen tons of pig 
copper were made from the ore of this mine, which was smelted at 
a furnace on Big river, and of which, in 1832, he took with him 
to Pittsburgh, two tons, that were afterwards sold in Baltimore for 
sixteen cents per pound. 

Probably, the nextrfnining of copper ores, was by Messrs. Bredell 
E— II— 2 
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and Gamble, at Copper Hill, in Crawford county, in Town. 40 N., 
R. 2 W,, Bee. 24, where it was carried on during 1848 and 1849, 
with much success. This hill, the summit of which is capped with 
sandstone, is, according to a barometrical observation, 288 feet high. 
Below this, wherever the rock is exposed, it is magnesian limestone. 
The deepest shaft sunk was 103 feet, besides which, there were several 
others, varying from seventy to eighty feet in depth. Two levels 
were run from different points, near the base of the hill; one, 
150 feet, and the other 500 feet in length, communicating with the 
main body of the works. 

At the time of my visit, it was impossible to enter the old works ; 
for, several years ago, the proprietors, having become so engaged with 
other occupations, that they could not give it .their attention, sus- 
pended operations, and it was, consequently, unsafe to enter the mines. 
From Mr. Bredell, I learn that the discovery was made here by 
the depression observed on the hill side ; that all their shafts were 
sunk through tumbling rock ; that the mineral was amid this loose 
rock, and that there were, in all their excavations, no well-defined 
walls ever found. The ores obtained here, were gray sulphuret, red 
oxide and blue carbonate. These ores, together with the small pro- 
portion obtained from the Silver Hollow and the Phillips mine, 
were smelted at their furnace on the Meramec, and the pig metal 
made, was sold for $31,866 ; which, on the supposition that it was 
sold for sixteen cents per pound, would give, for the total amount of 
pig copper made, 195,038 pounds, or nearly eighty-eight tons. But 
the most extensive explorations for copper ore in the State, and those 
most energetically and systematically carried on, have been at the 

STANTON COPPER MINE, 
Tows. 40 N., R. 2 Ws, Sec. 2, 

where mining was commenced by the present Company, in 1851, 
and has been continued to the present date, without interruption. 

This mine is in the spur of a ridge, the course of which is about 
N., 70° E., terminating, at its eastern extremity, in a valley. In 
most places, this ridge is covered with soil, with now and then, on 
its top and sides, an exposure of rock. As we pass from its eastern 
extremity, along the top of it, we find no other rock than magne- 
sian limestone, in place, until within 800 yards of the range of the 
shafts, where sandstone is found both on the top and sides. At the 
eastern extremity of the ridge, the magnesian limestone is almost 
perfectly horizontal, with no perceptible dip, ^ntil it approaches 
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the saadstone, when it is eeen dippiog down for a short distance, 
, at an angle of ten or fifteen degrees, to the west. This sandstone 
continuoB wrat for about 600 feet, visible at points, both on the 
b^ and sides of the ridge; but no other rock was seen (except- 
ing on the Bouth side, and near its base, where Dr. Shumard 
measured a brecciated mass, eighteen feet high, consisting of chert 
and msgnestan limestone), until passing a short distance west of the 
range of shafts, where the magoesiaQ limestone was agun visible, 
with, at first, a dip of ten or fifteen degrees to the east; but a 
short distance further west, on the same ridge, it was horizontal. 
In the sandstone, whether exposed on the ridge, or examined in the 
driftings, I found no appearance of stratification. The surface of 
the ridge is bo covered with soil, that it is impossible to examine the 
eastern and western junctions of the sandstone, with the magnesian 
limestone; but I infer, from examination of the driftings in the 
mine, that the western junction is irregular, with a general course 
across the ridge, of about N., 20° W. ; and that along this line, 
there is, in all probability, a space, for some distance beneath the 
surface, filled with the debris of the two rocks. 


mqf IhiJtHte. 
BTANTOS OOFPKH MINE, FRAIfXLIN OOUHTJ, 

On plate 11, is represented a longitudinal section of the ridge, 
■which will, probably, illustrate, better than a written description, 
the dip and position of the rocks. According to Dr. Shumard, the 
magnesian limeatone is the third of the Missouri series ; and I have 
no doubt that the sandstone, seen here, is that which overlies this 
magnesian rock. 

Moat of the mining done has been in a space, irregular, so far as 
explorations have shown, the toection of which is across and ex- 
tending below the base of the ridge, and with a general course of 
abont north, twenty degrees west, and of an estimated width of from 
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forty to sixty feet, bounded on the east by sandstone, and on the 
west by mr-igncsian limestone. This, so far as explored, is found 
filled with tumbling rock, clay, chert, cale spar (semi-crystalline, and 
colored red by peroxide of iron), masses of iron ore and copper ores. 


\ 




Plate 12. 




r,rr|»l'U. 



iirrtBs lilt. 



iHanof Vif Driflin(]9,frnm. a Sunry 
hj Dt. aUas Heed. 


STANTON COPPKR MINES, FRANKLIN COUNTY. 
Sctile— 'JOO foet to inch. 

On plate 12 is a vertical sectioix of this mine, and below it, pro- 
jected on the same plane, are the drifts, from a survey of them made 
by Dr. Reed. 

From th^ vertical section, it will be seen that there are five shafts, 
the deepest of which (engine shaft) is 115 feet, and in which is the 
pump, worked by a steam engine. In sinking it, tumbling rock, of 
a magnesian character, was found through its entire depth, and it is 
cribbed from top to bottom. This shaft is connected by a level, 145 
feet in length, with a shaft ninety feet deep, north of it, and thus 
connecting with the main works in the north hill. At the time of 
my last visit this level extended no farther than this shaft; but, 
since then, it has been run northwardly, the depth of about fifty 
feet below all preceding driftings ; and, as I aiu informed by one of 
the Company, with good success and fine prospects. Levels have 
been run into the north hill, from both the north and south sides; 
but most of the driftings have been fifty feet below these, and above 
which driftings, only (as represented on the vertical section), the 
ground has been stopped away. 

The copper ores found here are a mixture of the gray sulphuret 
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and the green carbonate. Two analyses of a specimen, which was 
richer than the average run, gave the following results : — 

1 2 

Silica, I.IG 1.29 

Sulphur, 2.02 . 2.10 

Peroxide of iron, 12.85 12.20 

Oxide of copper, G1.16 60.16 

Carbonic acid, \vater and loss, .... 22.81 24.25 

Giving, as the mean of the two determinations, 48.41 percent, of copper. 


• 


The furnace for smelting the ore is distant fro'ii the mine about 
one mile, where there is an abundance of water, during tlie whole 
year, for washing the ores, and for supplying a blast for the furnace 
during eight months in the year. For this last purpose, however, 
the Company have lately erected, at this point, a steam engine, and 
are now enabled to continue, at all seasons, their smelting operations. 
They are now engnged in smelting the large quantity of copper ore 
that has accumulated during the present year, and which, it is esti- 
mated, will produce thirty tons of copper ; that, added to the twenty 
or thirty tons previously made, will make the total amount of copper 
made here, since the commencement of operations, in 1851, about 
fifty tons. 

During the first year of the operations by the Company, there 
was but little mining, most of the labor having been expended in 
erecting the furnace ; and the average number of hands was not over 
six. During 1852, the average number of hands was about ten ; and, 
at present, there are, probably, twenty or twenty-five in the employ 
of the Company. 

In Wasliington county, copper ores have been found at several 
points, only one of which was visited. This was Jordan's copper 
diggings, Town. 36 N., R. 3 and 4 AV., sees. 1 and G. It has not been 
worked for three years ; and the only shaft sunk, which was sixteen 
feet deep, was found filled with water. Quite a number of specimens 
of sulphuret and green carbonate were found near the shaft, and the 
ore obtained was neither sold nor smelted. I infer that the water 
stopped mining operations here. 

IRON. 

This metal, being the main lever of civilization, its ores are, con- 
sequently, of the first importance and utility. When abundant, and 
accompanied by facilities for smelting and transportation, they have 
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ever been the Burest axid most certain sources of individual and na- 
tional wealth, and the most potent agent in securing that greatness 
which certain nations have obtained. These ores, Nature has scat- 
tered, with a lavish hand, over the territory of Missouri, and, at some 
points, has treasured them up in an abundance that seems inexhaust- 
ible. While the number of localities, at which they are found, is 
numerous, at some of them the quantity seems incredible, and can, 
undoubtedly, furnish occupation for labor and capital for centuries 
to come. The inland position q{ these, the necessarily heavy ex- 
penses of transportation, the absence of railroads and the scarcity 
of capital, have been the only barriers to the successful mining of 
this most durable element of our State wealth ; for, at present, there 
are but four points in Missouri at which iron ores are smelted ; and 
at two of these, there is such an abundance of ore, that it is almost 
impossible to make any correct estimate of the number of furnaces 
that could be kept in constant, successful and profitable operation. 
These points, as they have been, will continue to be the wonder of 
the illiterate, and the admiration of the educated. 

Metallic iron is seldom, if ever, found pure in the mineral king- 
dom. It is from the compounds of this metal, with other substances, 
that all the iron, employed by man, is obtained. 

The compounds, or ores of iron, that are principally used for 
smelting, are — the magnetic iron ore; the specular iron ore; brown 
hematite, and the spathic iron ore. 

1. The magnetic iron ore gives a black powder ; when pure, has 
a specific gravity of five ; is strongly attracted by the magnet ; found 
amorphous and crystallized ; its color is black, and its lustre metallic. 
When pure, it contains 72.4 per cent, of iron, and 27.6 per cent, of 
oxygen. For the manufacture of iron, it is not inferior to any of 
the other ores, and is found at the Shepherd Mount, intermixed with 
specular iron. 

2. Specular iron ore, iron glance, red hematite, micaceous iron 
ore, iron foam, and red-clay ironstone, are varieties of the same 
species. The first two names are generally restricted to specimens 
with a metallic lustre ; when it has a foliated, or scaly appearance, 
it is denominated micaceous ; while those possessing a non-metallic 
lustre are denominated red hematite. If, however, they be intermixed 
with clay, they are generally denominated red ochre. Its lustre is 
sometimes metallic, sometimes earthy ; its color is a dark steel gray, 
or iron black, or red, if earthy, and, when pulverized, gives a brown- 
red or red powder. When pure, it contains seventy per cent of iron, 
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and thirty of oxygon. It is found at the Iron Mountain, Pilot-Knob, 
and many other localities in Missouri. It does not yield so much 
iron as the magnetic ore, and is difficult to smelt, though this diffi- 
culty is frequently overcome by a judicious intermixture with other 
ores. It is, also, frequently accompanied with titanic acid. 

3. Brown hematite, limonite, brown iron ore, brown ochre, hy- 
drous peroxide of iron, iron-stone, and yellow clay iron-stone, are 
names for varieties of the same chemical compound. The name of 
brown hematite is mostly restricted to the purer and more compact 
varieties, that sometimes are found in mammillary, stala^titic and reni- 
form masses. This ore, as generally found, contains some clay and 
lime. All of these varieties contain water, and, when pulverized, 
give a yellow powder. When pure, it contains about fourteen per 
cent, of water and sixty per cent, of metallic, iron. It sometimes 
contains phosphoric acid, when the pig iron made from it is liable to 
contain phosphorus, and, though useful for casting, is unfit for the 
manufacture of sheet iron and iron wire. 

This variety of iron ore is found at many points. On the hills 
of Franklin county it is frequently found in such quantities as to 
give indications of extensive deposits of it« 

4. Spathic iron ore, sparry iron, carbonate of iron. This, when 
crystallized, is generally found in rhombohedrons, and might be easily 
mistaken for carbonate of lime, though its specific weight is greater. 
As used for metallurgic purposes, it is in a less pure form; and when 
found in the coal measures, is generally intermixed with some sesqui- 
oxide of iron, clay and silica. 

Though iron ore is universally, in some form or otKer, distributed 
throughout Nature, constituting an essential element to both the or- 
ganic and the inorganic kingdoms, and presented under forms no less 
various than it is abundant, it is almost entirely out of the above 
four ores that all the iron is made ; and all of these, with the excep- 
tion of the spathic iron ore (which, it is not improbable, may yet-be 
discovered in the coal measures), have been found in MissourL 
Though there are many points in Missouri at which these ores are 
sufficiently abundant to justify the erection of furnaces, there are 
now but four at which they have been erected. 

The earliest attempt in Missouri, and, in all probability, in any of 
the States west of the Ohio, to smelt iron ore, was in 1823 or '24 ; when 
a blast furnace was erected in Washington county, by Eversol, Perry 
& Buggies, between Potosi and Caledonia. This furnace was after- 
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• 

wards known as Perry's old iron furnace ; and from Col. Mcllvaine, 
who was well acquainted with all the operations there, I learn that 
the ore first smelted was obtained from Clear creek, which, how- 
ever, was soon discontinued, because it was believed to contain 
copper ; and that, afterwards, four-fifths of that smelted came from 
near Absalom Eaton's place, and was mixed with ore brought from 
the Iron Mountain. The ore near Mr. Eaton's is a brown hematite, 
apparently of a most excellent quality, and excavated from a bank 
on the hill side. In connection with this blast furnace, were two 
forges. The first bar of iron made out of pig metal in Missouri, 
Col. Mcllvaine says, was made on Cedar creek, in May, 1825, and 
the first blooms were made in 1832. Though ore was abundant 
and easily smelted, the great expense of transportation, however, 
in a new and thinly-settled countryj soon induced the abandonment 
of the enterprise. The next blast furnace was, probably, erected in 
1828, by Mr. Massey, in Crawford, which has been in successful 
operation up to the present time ; but not having been able to visit 
this, I defer any report upon it. 

. In Franklin county there is but 9ne iron furnace, though there 
is, doubtless, such an abundance of iron ore there, that many fur- 
naces could be kept constantly supplied. This furnace was formerly 
known by the name of the Moselle, but is now designated as the 
Furnace of the Franklin Iron Mining Company, and is in Town. 42 
N., R. 1 E., Sec. 14, S. E. J. 

The furnace is thirty-three feet high, and the blast is produced 
by a steam engine. The ore is found in banks, of which there are 
four or five now opened on the lands of the Company. One of them 
is about fifty feet wide and twenty-seven feet high. These ridge- 
shaped masses, presenting no appearance of stratification, are, in 
general, opened, or quarried, from the side of the hill, and arc found, 
on the other three sides, to be surrounded with magnesian limestone. 
The ore obtained from these banks is a brown hematite, intermixed 
with yellow ochre, and found, often, in mammillary and stalactitic 
masses. In specimens from only one of the banks did I find any 
iron pyrites ; and, in general, the ore is very pure. 

These banks are in the second magnesian limestone, beneath 
which, on the creek, is visible the sandstone that underlies this 
member of the lower Silurian series. 

Tlie flux used is the magnesian limestone, separated from the 
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chert which accompanies it ; and the qualities of pig metal made, are 
numbers one, two and three, of the gray variety. 

An analysis of a specimen from one of these banks, gave — 

Silica, . 1.30 

Alumina, . . 1.04 

Peroxide of iron . . . . 82.04 

Water, : 13.54 

In this specimen I could not find a trace of sulphur or phos- 
phoric acid. 

At this furnace has, also, been used some of the hematite ore, 
obtained from a deposit on Mrs. Farrar's land ; and an analysis of a 
specimen of this, gave ^ 

Silica, ........... 8.03 

Alumina, • , 0.79 

Peroxide of iron, . ' . . 80.44 

Water, " . . 11.30 

100.C5 

Another specimen of a compact, massive, brown hematite, cov- 
ering the hill sides in Town. 42 N., R. 2 Vy^, Sec. 17, X. E. i, gave — 

Silica 8.27 

Alumina, . . • • » ^'^^ 

Peroxide of iron, * 80.15 

Water, . ." 11.11 

'100.23 

The excess in the two last analyses is, probably, owing to a por- 
tion of the iron being in combination with silica as a peroxide. 

IRON MOUxNTAiy. 

Few, if any, localities in Missouri are more widely knowii than 
the Iron Mountain. The land oji which it lies, was a grajtit,tp Joa. . 
Pra^te, that was confirmed in 183G ; but, on account of the.'difficuliy 
of transportation, and of the impression that the ore could not be 
smelted, this inexhaustible supply was* permitted to remain unpro- 
ductive until 1845, when* the Iron Mountain Company was formed, 
and proceeded to the erection of furnaces. 

The Iron Mountain is the south-western termination of a ridge; ' . 
some portions of which, near the Mountain, attain to ati elevation of 
between 309 and 400 feet; and the rocks of this ridge, near its 
junction with the Mountain, are porphyritic, containing a'large portion 
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of a reddish feldspar. The Mountain is a flattened, conical-shaped 
hill, with an average elevation above the surrounding valleys of 228 
feet, the base of which covers an area of not less than 500 acres. 
To the west, it gradually slopes off, and this part is called the Little 
Iron Mountain. 

South of the Iron Mountain is Miller's Knob, the height of 
which is about 300 feet; and its principal peak is distant from the 
summit of the Mountain, about one and a half miles. Buford 
Mountain, a hill not quite so high as Miller's Knob, lies south- 
west, and distant from the Iron Mountain, a little more than two 
miles. Both these hills are porphyritic; but, in the valleys along the 
streams, the only rock seen exposed was the magnesian limestone, 
which has little, if any, dip. 

For the accompanying maps, number thirteen and fourteen, of 
the country in the immediate vicinity of the Iron Mountain and PQot- 
Knob, I am indebted to the kindness of Mr. A. H. Ulffers, who, at 
my request, visited these localities, and made the necessary surveys 
for their construction. As specimens of art, they are not less beau- 
tiful than, I am confident, they are correct ; and they will give a bet- 
ter idea of these interesting regions than any written description 
could. 

As we ascend the south-western termination of the Little Iron 
Mountain, we find it covered with soiUand clay, with, now and then, 
the iron ore lying loose on the surface. In passing over the ridge, 
connecting it with the Iron Mountain proper, we find these angular, 
and partially weather-worn, pebbles and masses increasing in size, 
even until we reach its summit, where we find disconnected 
masses, many tons in weight, and, often, six or eight feet in 
diameter. These are, sometimes, almost totally uncovered; but, 
at other points, are seen projecting out from the soil and clay, 
with which they are partially covered. Nowhere, on the Iron 
Mountain, can we find any rock ; and the masses of iron ore cannot 
be seen in place on the surface, but seem scattered, irregularly, in 
confused masses. 

It is not until we leave the Iron Mountain, and begin to ascrad 
the ridge of higher hills, with which it is connected on the east, and 
the course of which is about north-east ^nd south-west, that we 
could find any thing else than iron ore, and where we find the hill 
composed of feldspathic porphyry. According to Mr. Mersch, who 
had opportunities to examine, at the most favorable seasonis, this 
locality, there is a narrow wall connecting the mountain on the east 
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with the main ridge, along the line of which wall, the iron ore and 
the porphyry are intermixed for a short distance ; but, to the east 
of which, the porphyry, and, to the west of it, the iron ore, are each 
found perfectly pure and unmixed. 

In sinking in the valleys around the Mountain, the iron ore is 
found extending out to considerable distances from the base; and, so 
far as explorations have been made, continuing down beneath the 
surface. Between the furnaces, two and three, the Company com- 
menced boring an artesian well; and, from the journal kept, it seems 
that they have penetrated 150 feet. The first sixteen feet was 
through iron ore and clay ; the next thirty-four was- through beds of 
sandrock, beneath which was a bed of magnesian limestone, seven 
and a half inches thick, which seems to overlie another thin bed 
(seven and a half inches) of sandrock. 

At the depth of eighty-nine feet, a bed of pure ore, five feet 
thick, was found, beneath which was seven feet of a porphyritic rock ; 
when, again, at about 112 feet below the surface, ore was found, 
and into which they sunk fifty feet, without passing through it, 
when the boring ceased. From the journal of Mr. A. E. Leftwicb, 
who had charge of the boring, has been constructed the annexed 
section, which shows the thickness of the different beds passed 
through. 

From surface indications, and from all explorations made, the 
whole Iron Mountain seems to be a mass of iron ore. The elevation 
of its summit above the valley, varies according to the point at which 
the measurement is made ; and, from the survey of the railroad, I 
take for its height, 228 feet ; and at this depth, below its summit, 
its base cannot cover a smaller area than 500 acres. Considered as 
a cone, with a base of 500 acres, and a height of 228 feet, the solid 
contents of that portion above the surface^ is 1,655,280,000 cubic 
feet. One cubic foot of water weighs 16.3 pounds, avoirdupois ; and 
were this mass, water, its total weight would be 103,128,944,000 
pounds. But the determination of the specific gravity of two speci* 
mens of the ore has shown, that it is between 5.05 and 5.28 times 
heavier than water. Considering it, however, as only five. times 
heavier, it would give for the total weight of the iron ore, above the 
surface, 1,515,619,720,000 pounds, or 230,187,375 tons. The ore 
is the specular iron ore, and is remarkably pure ; and in all the 
specimens examined, I have not yet discovered any other impurity 
than quartz. Its average yield in the furnace is fifty-six per 
cent. The analysis of a specimen gave — 
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Silica, . . . 0.G6 

reroxide of iron, . " 99.33^09.55 iron; 

and in which I could not discover a trace of titanic or phosphoric 
acid, or lime, or alumina, for each of which I searched in this 
specimen. 

The excavation of the ore has been limited to the western ter- 
mination of the Little Mountain, where it has Been carried on along 
a course of S., 40 E., and extending over a line of 377 feet. At no 
point at this excavation have they descended deeper than eighteen 
feet, and to this, only in a very limited space. Near the surface, 
the ore is found in pebbles or lumps, varying in size; their edges 
arc frequently rounded, and the surfaces apparently water worn; 
and the interstices betv/ecn them are filled with a ferruginous 
clay, that is used as a flux. Below it, becomes more compact and 
massive. Up to the present time, the Company has had but two 
furnaces in . operation. No. 1, thirty-one feet, and No. 2, thirty- 
two feet in height, and each nine feet across the boshes ; but a 
third is now completed, having a height of thirty-eight feet, and 
width across the boshes of nine feet, and will be immediately put 
into operation. The largo lumps of ore are roasted, that tlicy may 
be the more easily crushed. 

An average charge is 425 pounds of ore and clay, with sixty 
pounds of a magnesian limestone-; and the average number of charges 
per diem, about 140. It is estimated that about 160 bushels of coal 
are consumed in the production of one ton of pig metal, weighing 
2,268 pounds. The average amount of pig metal, made by each 
furnace per day, is six and a lialf tons ; and the greatest product 
obtained from one furnace, during a day, has been eight tens.* 

The quality of the metal made is principally No. 2, of the gray 
variety of pig metal. The total amount of metal made, from the 
commencement of operations to December 10th, 1854, is 24,500 
tons, equal to 56,166,000 pounds. 

The flux 18 obtained from a quarry of magnesian limestone, about 
half a mile from the furnaces. The rock has a light gray, and, 
sometimes, almost a buff color, and with, perhaps, a very slight dip 
to the south-west. 

The analysis of a specimen, from this quarry, gave — 

Residue, insoluble in dilute hydrochloric acid, . . . 6.97 

Alumina^ with peroxide of iron, 1.11 

Carbonate of lime, 60. 3g 

Carbonate of magnesia, 41.74 


* Odo furnace hai (dncc vlclded fifte«n tons per diem. 




DR. LITTON'S REPORT. 79 


PILOT-KNOB AND SHEPHERD MOUNTAIN, 


About six miles south, and a little to the east of the Iron Moun- 
tain, are other deposits of iron ore, not less rich, and, in all pro- 
bability, not less extensive. One of these, the Pilot-Knob, with an 
almost perpendicular peak, and a nearly isolated position, has, from 
the earliest settlement of the country, served as a land-mark to 
the pioneer and the traveler. 

According to the measurement of Mr. Ulflfers, the height of the 
Pilot-Knob is 581 feet above the level on which the bloomerv stands 
(this point, according to the railroad survey, is 11,537 feet above St. 
Louis) ; its base covers an area of 360 acres. It is, as will be seen 
by reference to the accompanying topographical map, No. 14, an 
almost isolated, nearly conical hill, connected at its eastern base 
with a range of lower hills (the first of Avhich is called Little Pilot- 
Knob), that gradually rise in height as they pass oiT to the east. 

The rocks, near the base of the Pilot-Knob, are seldom seen in 
place ; but when so, are of a darlc gray color, present quite a sili- 
cious, and shaly or slaty character, and offer strong indications of 
stratification. They are not, however, horizontal, but dip at an angle 
of tAventy-five or thirty degrees to the south-west. After ascending 
about 300 feet, the rock assumes more of a ferruginous character ; 
and at the height of 440 feet, we find, on the north side of the 
Mountain, an exposure of a heavy bed, or rather stratum, of pure 
iron ore, about 273 feet in length, and ni.neteen to twenty-four feet 
in height, or thickness, apparently passing parallel with the lower 
slaty rocks, and with the same dip, through the Mountain to the 
south-west. It is said that, at still loAver points tlian the above 
stratum, and beneath it, are other beds, interstratified with the 
silicious rock ; but, at the time of my visit, the sides of the iloun- 
tain Vt'erc so covered with debris and undergrowth, that I did not 
find these in place. ^ 

Above the heavy stratum of iron ore, which is now quarried for 
smelting, the iron ore seems to be interstratified >vith the silicious 
rock, even to the summit of the Mountain. 

The ore differs much, in its appearance, from that of the Iron 
Mountain. It has a more slaty character, and a finer grain ; and, 
in some specimens, assumes almost a micaceous appearance. The 
specimens vary in richness. An analysis of one, gave 

Silica, 12.03 

Alumina, . . . . • l-Gl 

Peroxide of iron, . ■ . . 86.07 equal. 60.27 per cent, of iron. 
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An analysis of a specimen of the ore, made several years ago, 
gave — 

SUica 28.12 

Alomftia, 2.78 

Peroxide of iron, . . 78.74 eqaal. 51.18 per eent. of iron. 

The quantity of pure iron ore at the Pilot-Knob, is not, proba- 
bly, less than all that portion of the Mountain, above the elevation 
of 440 feet above its base ; for, beneath this point, there are large 
masses above the base of the hill. A section of the Pilot-Knob, 
440 feet above, and parallel with its base, would cover an area of not 
less than fifty-three acres. Considering the upper 141 feet, as com- 
posed entirely of iron ore, and as a cone, with a base of fifty-three 
acres, it would make 108,607,960 cubic feet of iron ore ; which 
volume, if water, would weigh 6,760,046,900 pounds. The specific 
gravity of three different specimens of the Pilot-Knob ore, was found 
to be 4.76, 4.49 and 4.66, the mean of which, is 4.63 ; and taking 
this last as the average specific weight of the ore, it would give for 
the total weight of the ore, upon the above supposition, in the upper 
141 feet of the Pilot-Knob, 31,299,012,654 pounds, or 13,972,773 
tons. The surface of the Little Pilot-Knob is covered with small 
fragments of iron ore, apparently much water worn, and the inter- 
stices between them are filled with a ferruginous clay. Beneath 
this, at one point, an excavation has been made, and there are ex- 
posed strata of a magnesian limestone, which has been quarried for 
a flux; a specimen of which, gave, upon analysis — 

SilicSy .••......». 6.62 

Alamina and peroxide of iron, 0.82 

Carbonate of lime, 60.10 

Carbonate of magnesia, .*..,... 43.24 

WnXBWffLD MOUNTAIN. 

This Mountain lies S., 51^ W. of the Pilot-Knob, and their 
summits are distant from each other 6,987 feet, or about one and a 
third miles. Its height, according to Ulffers' measurement, is 660 
feet, and it is, consequently, seventy-nine feet higher than the Pilot- 
Knob. Its greatest length is one and three-quarter miles north- 
west and south-east ; its breadth, north-east and south-west, about 
one mile ; and its base covers an area of 800 acres. All the rocks, 
exposed on this hill, and in place, are porphyritic. This hill seems 
to be penetrated with veins or dikes of iron ore, mining in difierent 
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directions, four or five of which have been already discovered; onlj 
three of them, however, have been but partially explored. The 
principal explorations have been at two points ; one, on the north- 
eastern slope, and the other, at the Janis vein, on the south-western 
slope of the hill. At the first, about 460 feet above the base of 
the hill, there is an open cut of 807 feet in length, running west 
of south, and the width from five to eight feet. The greatest depth 
of this cut is twenty-five feet. The walls are well defined, but 
present strong indications that the porphyritic rock has undergone 
partial decomposition. 

The exploration of the Janis vein, the course of which is nearly 
east and west, has been commenced at nearly the same elevation, 
above the base of the hill, as the former vein, and by an open cut 
running east. This cut has been extended east 160 feet, and seems to 
widen as it enters the hill, for, at its eastern termination, its width is 
fourteen feet. Its greatest depth is twenty-five feet, and the wall 
rock presents exactly the same appearance as the vein on the north- 
em slope. 

The ores obtained from Shepherd Mountain, are the magnetic, 
the specular, and a mixture of the two. In a specimen of the last 
variety, from which the magnetic portion was carefully separated 
by a magnet, there was found twenty per cent, of magnetic iron ore- 
Two specimens of ore, from different parts of the Janis vein, 
were analyzed, and gave the following results. Both were compact, 
and the second was taken from the greater depth r — 

1 gave — Silica, 1.04 

Alamina, . . . 0.60 

Peroxide of iron, .... 98.80=68.83 iron. 

2 gave— Silica, 1.81 

Alumina, Trace. 

Peroxide of iron, . 99.18 

In the vein, on the northern slope, some few specimens of sol- 
phuret of iron were seen. 

These two invaluable deposits of iron ore, the Pilot-Knob and 
the Shepherd Mountain, belong to the Madison Iron and Mining 
Company, which commenced operations in November, 1847. Up 
to the present time, they have had but one blast furnace in opera- 
tion, at which has been principally used the ore obtained from 
the Pilot-Knob. The ore is fluxed with a magnoaian limestone, and 
with ferruginous clay ; and, for each charge of 400 pounds of ore, 
F — II. * 
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there ia added, about twenty-five pounds of the clay (moist), and 
«izty-three of the lime. It is estimated, that 214 bushels of char- 
coal are employed in producing one ton (2,268 poxmds) of pig 
metal. 

The limestone, used for a flux, is brought some two or three 
miles, from a quarry that lies in Town. 34., R. 8 E., Sec. 35, E. J, 
where there is an exposure of some twenty feet of limestone, con- 
sisting of several beds, with little or no dip, some of which (parti- 
cularly the upper ones) are very pure. An analysis of a specimen, 
from one of these upper beds, which was compact, semi-crystalline, 
and almost white, gave — 

Silica, 1.06 

Alumina, . Trace. 

Carbonate of lime, 97.06 

Carbonate of magnesia, 1.70 

. Another specimen, from a lower bed, gave, for carbonate of 
magnesia, fifteen per cent., and in this the silica and alumina were 
more abundant ; but both together did not exceed four per cent. 

In 1850, near the Pilot-Knob, a bloomery was started, with six 
fires, at which the ore obtained from the Shepherd Mountain, is 
principally employed. It is estimated that there are consumed 
367 bushels of charcoal, in the production and re-heating of one ton 
(2,464 pounds) of blooms. 

This Company has commenced, and nearly completed, another 
blast furnace, which will soon be in operation. The blast furnace 

was started on August 11, 1846; and, for the following products of 
this and the bloomery, I am indebted to Col. Bogy : — 

1st Blast, from August 11, 1848, to October 19, 1848, 

2d " " February 4, 1849, to April 4, 1849, 

8d " " May 1, 1849, to June 31, 1849, . 

4th " " July U, 1849, to September 29, 1849, 

5th " " Noven^er 8, 1849, to February 18, 1850, 

6th " " March 22, 1850, to August 22, 1850, 

7th " " January 11, 1851, to March 12, 1851, 

8th " " March 19, 1851, to July 8, 1851, . 

9th " " June 22, 1852, to November 12, 1852, 

10th '* <* July 6, 1858, to August 10, 1854, 

llth " ** September 18, 1854, yet going on, 

6,210 tons 
of pig metal, equal to 14,084,280 pounds, from the llth August, 1848, 
up to the 15th November, lb54. 

At the lorge has been mnde 8,000 tons of bloom?, from the commence- 
jneni of operations in October, 1850, to November 15, 1854. 


78 tons 

800 


250 


580 


593 


829 


213 


573 


432 


2,167 


200 
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The hearth-stone of the furnaces, at the Iron Mountain and 
Pilot-Knob, is a sandrock, brought from near Cedar creek, where 
there is an exposure of thirty or forty feet of it, and the upper 
strata are from two to three feet thick. It is excellent, durable 
in quality, and answers well the purposes to which it is here ap- 
plied. 

The analyses of two specimens of this, gave — 

1 2 

SilicA, 96.85 96.40 

Alumina, 3.60 2.90 

Lime, Trace. Trace. 

In the neighborhood of the Pilot-Knob are several other very 
valuable deposits of iron ore ; and though, for the want of time, but 
one of them was visited, I subjoin the analyses of specimens brought 
from them. 

The Bogy, or Baford ore bank, lies about five miles south of 
Pilot-Knob, in Town. 83, R. 8 E., Sec. 24, N. E. J. An analysis 
of a specimen from this mountain, made by me in 1852, for Colonel 
Bogy, gave — 

Silica, 3.81 

peroxide of iron, '. . 95.16 

Alumina, and lime, Traces. 

Specimens from other deposits in this mountain, that were ob- 
tained at the furnace, and had been roasted, were found to contain 
a considerable portion of manganese. 

A specimen, from the Big Bogy Mountain, in Town. 38, R. 3, 
Sec. 13, S. E. I, analyzed at the same time as the above, gave — 

Silica, 0.21 

Alumina, 0.51 

Peroxide of iron, . , 99.08 

The Russell ore bank lies south-west of the Pilot-Knob, and in 
Town. 33, R. 3 E., Sec. 3, E. J. The ore exists in a porphyritic 
hill, and, probably, in a vein. It is a fine-grained peroxide, and 
remarkably pure. A specimen gave, by analysis — 

Silica, 1.16 

Peroxide of iron, 98.81 

The Shut-in lies in Town. 38, R. 4 E., Sec. 2, N. J. The ore k 
found here in veins, running through a porphyritic hill. The one 
P-— n. — 2. 


84 OBOLOGICAL SUBVBT. 

which has been principally explored, is nearly vertical ; has a nearly 
north and south course, and a width of about one foot ; and the ore 
is a compact specular variety. It is very rich, and is said to work easily. 
A brown hematite ore, of a pure and most excellent quality, has 
been found in Town. 84, B. 8 E., Sec. 21. 

ZINC. 

As yet, no attention has been paid to the mining of zinc ores in 
Missouri. Most of those found have been obtained from the lead 
mines; and at Perry's Mine, considerable. quantities of the silicates 
and carbonates accompany the galena. At Mount Hope Mine, a 
considerable portion of the carbonate might be procured. 

Should, however, the recently-discovered application of the oxide 
of zinc for a pigment, or other discoveries of the use of zinc and its 
compounds, create a still greater demand for this metal, I doubt not 
Missouri will be able to supply a considerable amount ; for there are 
many points at which the ores of zinc seem to be the most abun- 
dant of the mineral deposits. 

A little north of west, and about one and a half miles from 
Potosi, on land belonging to Messrs. Dunklin and Anderson, there 
has been traced, on the surface of the ground, for 170 yards in 
length, a ledge of rocks, from four to six feet wide, slightly pro- 
jecting above the surface of the ground. . They seem as though they 
were rocks standing on their edges ; but are, in all probability, the 
filling up of a fissure, that has been better able to withstand disin- 
tegration. The course of the exposure is nearly north and south. 
This rock is sulphate of baryta, intermixed with chert and carbon- 
ate of zinc. It has been explored only superficially, and at no point 
has the excavation been deeper than two or three feet. It is well 
worthy of being tried still farther, to show if it be a lode of zinc ore. 

One specimen, from this locality, gave 5.73 per cent, of oxide of 
zinc; the remainder being sulphate of baryta, silica, lime, alumina, 
water and carbonic acid. Another specimen, gave — 

Res., insoluble in aeid, 4.04 

Oxide of lino, 56.77 44.76 percent of sino. 

Peroxide of iron, . . . 4.10 

Carbonic acid, water and loss, . 86.09 

Large deposits of carbonate of zinc are said to exist in Town. 36 
N., R. 8 E., Sec. 4, S. E. ^, near Mr. John Jamieson's farm ; and, also, 
in Sec. 7, of the same township; but not being able to speak from 
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personal observation, I shall postpone, to another time, any re- 
marks upon them. 

Our State is rich in a variety of other substances, that have a 
great economical value, and which must, undoubtedly, at some future 
day, constitute a not unimportant item of its wealth. Among these 
may be enumerated, its coal, its materials for the ^manufacture of 
glass, its building materials, its limestones, its clays; some of which 
are suitable for £re brick, some for the manufacture of earthen-ware, 
and, not improbably, for the making of porcelain. 

Among these, I mention now^ as existing in the greatest abun- 
dance, and sufiScient to supply the wants of the Union, a remark- 
ably pure sandstone, found in the neighborhood of Ste. Genevieve, 
Plattin Rock, and other places. This constitutes what is de- 
nominated the Saccharoidal Sandstone, and is, in many places, 
almost snow white, in beds easily approached, and of variable thick- 
ness. This sandstone separates the upper from the second mag- 
nesian limestone ; and about eigl^t miles from Ste. Genevieve there 
is an exposure of it, from twenty to twenty-five feet high. It is 
remarkably white, crumbles easily upon a slight pressure, is made 
up of rounded grains, and has little, if any, cementing substance 
to unite the particles. It does not color, in the least, by heat- 
ing; ibd, so far as I could discover, does not contain any mate- 
rial that, by oxidation, would color the glass made from it. It is, 
and has been, extensively quarried, and, packed in barrels, is shipped 
from Ste. Genevieve and Plattin Rock to various points. Two 
analyses of this — number one, by fusion with carbonate of soda, and 
number two, by treating with hydrofluoric acid, gave — 

1 2 

Silica, 98.81 99.02 

Lime, 0.92 0.98 

In the neighborhood of Ste. Genevieve is an oolitic limestone, 
belonging to the Carboniferous series, and which is extensively quar- 
ried, both for building material and for making lime. This lime- 
stone is exposed, at some places, from eighteen to twenty-five feet 
in height. It is heavy-bedded, composed of small egg-like parti^es, 
in a paste of limestone. It works easily ; large and massive blocks 
ore obtained with, comparatively, little labor; and, though it will 
not take a high polish, withstands pretty well, so far as it has been 
tried in St. Louis, the action of atmospheric agencies. It is exten- 
sively quarried and shipped at Ste. Genevieve, to points (I believe) 
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both above and below, on the Mississippi river. An analysis of 
this gave, for silica and alumina, 00.14 per cent., and for carbonate 
of lime, 99.44 per cent. 

In conclusion, I subjoin the results of the analyses of specimens, 
furnished by yourself and Dr. Shumard. The discussion of these 
results, so far as* they may have an economical bearing, I must 
reserve for a future report ; and, for more minute information as to 
the localities, and the character of the deposits, I must refer to your 
own report and that of Dr. Shumard, in which, doubtless, will be 
given all information on these points. 

In the analyses of the limestones, the method, in general, fol- 
lowed, was to dry them at a given temperature ; to dissolve them in 
either dilute muriatic or nitric acid ; out of which solution, the alumina 
and oxide of iron were precipitated by ammonia, the lime by oxalate 
of ammonia, and the magnesia by phosphate of soda. When the 
insoluble residue was considerable, it was most frequently analyzed 
by fusing with the carbonate of soda* The quantity of iron present 
being very small, I did not separate it from the alumina, as the 
labor and time necessary for this would have been considerable, and 
the results of no economical value. In many, the presence of alkalies 
was established ; but the determination of these, however interesting 
it might be for speculative geology, was, for the same reason, 'bmit- 
ted ; for, in every case, they were present, in very minute quantities. 

The following are the analyses of specimens sent by yourself: — 

No. 1. — A specimen of magnesian limestone, from the well of 
Mr. Winston Walker, in Cooper county, and belonging to the Ver- 
micular Sandstone. Two analyses were made, and gave — 

1 2 

Silica, 11.89 11.99 

Alumina, "with peroxide of iron, . . 4.16 2.61 

Carbonate of lime 54.07 66.64 

Carbonate of magnesia, 28.94 29.09 

99.06 99.28 

No. 2. — A magnesian limestone, from near Chouteau Springs, 
Cooper county, and belonging to the Chouteau Limestone formation, 
gare.- ^ ^ 

Res., insoluble in liydrocliloric acid, . 18.90 18.88 

Alumina and peroxide of iron, .... 2.01 1.96 

Carbonate oflime 48.28 48.09 

Carbonate of magnesia, 84.98 86.88 

99.07 99.80 
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m 

No. 3. — A compact, hard and variegated limestone, from La 
Mine river, and, geologically, belonging to the lAthographic Lime- 
stone of the Missouri series, gave, dried at 100°, C. — 

Silica, 6.22 

Alumina and peroxide of iron, 0.98 

Carbonate of lime, . 89.66 

Carbonate of magnesia, , . 1.56 

Water, : 1.68 

99.99 

No. 4. — Compact, bluish gray limestone, from Chouteau 
Springs, Cooper county, dried at 100°, C. — 

Res., insolable in hydrochloric acid, 1.61 

Alumina and peroxide of iron, 0.88 

Carbonate of lime, 96.88 

HO., 0.76 

99.08 

No. 5. — Hard, semi-crystalline, bluish limestone. Cooper co. — 

Res., insoluble in hydrochloric acid, ...... 1.44 

Alumina and peroxide of iron, 1.68 

Carbonate of lime, 96.51 

HO., 0.47 

99.10 

No. 6. — Hard, bluish, semi-crystalline limestone, dried at 100°, 
C, from the Coal Measures — 

Res., insoluble in nitric acid, 5.11 

Alumina and peroxide of iron, . . . , . . . 1.72 

Carbonate of lime, . 91.29 

Water, 0.72 

98.84 

No. 7. — Impure, sandy limestone, Cooper county — Vermteu- 
lar Sandstone — 

Res., insoluble in hydrochloric acid, 10.97 

Alumina and peroxide of iron, 1.82 

Carbonate of lime 60.47 

Carbonate of magnesia, 26.98 

No. 8. — Fine blue, sub-crystalline, ferruginous limestone, from 
one mile above Boonville — Coal Measures — 

Res., insoluble in hydrochloric acid, 5.04 

Alumina and peroxide of iron, 2.19 

Carbonate of lime 89.96 

Carbonate of magnesia, 2.29 

99.48 


88 GEOLOaiCAL SUBVET. 

No. 9. — Hard, gray and blue femjginoits limestone, used for 
buflding at Weston and Parkville — Coal Measures — 

Bee., ioBolable in hydrochloric acid, 2.82 

Alumina and peroxide of iron, 4.08 

Carbonate of lime, 87.86 

Carbonate of magnesia, 4.82 

99.68 

No. 10. — Hard, bluish gray ferruginous limestone, dried at 100°, 
0. — Coal Measures — 

Bee., insolnble in hydrochloric acid, ..... 4.02 

Alumina and peroxide of iron 8.02 

Carbonate of lime, .87.78 

Carbonate of magnesia, . . 1.87 

Water, 2.99 

99.68 

No. 11. — Dark, impure concretionary limestone, from bluffs at 
Lexington — Coal Measures — 

Bes., insoluble in hydrochloric acid, 7.26 

Alumina and peroxide of iron, 1.77 

Carbonate of lime 90.12 

99.16 

No. 12. — Fine-grained, ferruginous limestone — Coal Measures — 

Bes., insoluble in nitric acid * 6.27 

Alumina and peroxide of iron, 2.67 

Carbonate of lime, 90.48 

HO. 0.74 

99.06 

No. 13. — Dark, impure limestone, from bluff at Weston — 

Coal Measures — 

• 

Bes., insoluble in nitric acid, 8.26 

Alumina and peroxide of iron 1.92 

Carbonate of lime, 91.94 

Carbonate of magnesia, . . » 1.06 

Water, 1.60 

99.76 

No. 14. — Hard, blue and gray-mottled limestone — Coal Mea- 
sures — 

Silica, 81.40 

Alumina and peroxide of iron, 8.42 

Carbonate of lime, 64.46 

99.27 
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No. 15. — Cotton Rock, from Atkisson's well, Warsaw^— 2ci 
Magne9ian Limeatone — 

Silica, 18.27 

Alumina and peroxide of iron, ....... 0.62 

Carbonate of lime, : . 47.01 

Carbonate of magnesia, 88.86 

99.66 

No. 16. — Finely-Btratified portion of Cotton Rock, from War- 
saw — 2d Magnesian Lime8tone-^ 

Silica, 63.44 

Alumina and peroxide of iron, 10.72 

Carbonate of lime, 18.69 

Carbonate of magnesia 10.76 

Water, 0.41 

98.91 

No. 17. — Obtained from near Ruby Walker's, dried at 100**, C. 
— 2d Magnenan Limestone — 

Two analyses made of this — one, by fusion with carbonate of 
soda ; the other, by treating with hydrofluoric acid, gave — 

1 2 

Silica, 89.18 

Alumina, 7 87 6.08 

Lime, 0.62 Trace. 

HO., 2.21 2.22 

99.28 

No. 18. — Cotton Rock, gave — • 

Res., insoluble in nitric acid, ^-21 

Alumina and peroxide of iron, 107 

Carbonate of lime, 60.80 

Carbonate of magnesia, 40.66 

Water, 0.21 

98.86 

No. 19. — Magnesian limestone, from bluff above Warsaw. 

The mass of this rock was filled with cavities, containing a^soft, 
whitish substance, resembling, in its appearance, number seventeen. 
A portion of it, separated, as well as possible, from the adjacent 
rock, gave — 

Silica, 91.14 

Alumina, with a trace of oxide of iron, 1.63 

Lime, 2.60 

Magnesia, 1.66 

Water, carbonic acid and loss, 8.07 


90 GEOLOGICAL SURVET. 

The other portion, gave — 

Silica, 6.08 

Alumina, 0.60 

Carbonate of lime, ; 52.16 

Carbonate of magnesia, 40.89 

99.28 

No. 20. Fine-grained, gray compact limestone, Cooper 

county — 

Kes., insoluble in nitric acid, ....... 5.60 

Alumina and oxide of iron, 1.84 

Carbonate of lime, 90.76 

Carbonate of magnesia, Trace. 

Water, 0.45 

No. 21. — Magnesian limestone — 

Res., insoluble in nitric acid, 6.67 

Alumina and peroxide of iron, 0.98 

Carbonate of lime, 49.85 

Carbonate of magnesia, 41.98 

Water, 0.90 

99.88 

No. 22. — Argillaceous Slate — Coal Measures — 
Two analyses, gave — 

Silica, . : 28.47 28.50 

Alumina and peroxide of iron, . . . 17.96 16.88 

Carbonate of lime 46.52 47.04 

Carbonate of magnesia, 2.91 8.70 

Water, « . 8.04 Not deltermined. 

No. 23. — Calcareous concretions, in Bluff Formation — 

Res. insoluble in hydrochloric acid, . . . 85.08, principally Silica. 

Alumina and peroxide of iron, . . . . 5.29 

Carbonate of lime, 58.88 

Carbonate of magnesia, 0.77 

9^.47 

No. 24. — Gray, semi-crystalline limestone, from Missouri river 
— Coal Measures — 

Res., insoluble in nitric acid, 8.24 

Alumina and peroxide of iron, 1.46 

Carbonate of lime 93.10 

Carbonate of magnesia, Trace. 

Water, 1.88 

99.18 
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No. 26. - 

Hfeaaures — 


Impure limestone, from Missouri river Coal 


Res., insoluble in nitric acid, 8.45 

Alamina and peroxide of iron, 1.87 

Carbonate of lime, 87.70 

Carbonate of magnesia 2.30 

Water, 0.42 


100.74 


No. 26. — Gray magnesian limestone, from Missouri river 
Coal Measures. 

Two analyses of tlus were made : — 


1 

».ll 

9.01 
60.18 
26.53 
Water, 0.29 


Res., insolnble in hydrochloric acid, 
Alumina and peroxide of iron, . 
Carbonate of lime, . . . . 
Carbonate of magnesia. 


2 

3.04 

9.00 

61.18 

25.70 


99.12 


98.92 


No. 27. — Concretionary limestone, from Missouri river 
Coal Measures — 

Silica 17.24 

Alumina and peroxide of iron, • . 5.25 

Carbonate of lime 75.82 

Carbonate of magnesia and loss, 1.69 

100.00 

No. 28. — Dark, ferruginous limestone, from Missouri river 
Coal Measures — 


Res., insoluble in hydrochloric acid, . 

. . 2.91 

Alumina and peroxide of iron, .... 

1.08 

Carbonate of lime, 

92.47 

Carbonate of magnesia, 

1.84 

Water, ........ 

0.64 


98.94 

No. 29. — Dark limestone, from Missouri river — Coal Measure 

Silica, 16.81 

Alumina and peroxide of iron, 4.01 

Carbonate of lime, 69.77 

Carbonate of magnesia, 8.94 


99.08 
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No. 30. — Brown, ferruginous limestone, from Missouri river — 
Coal Measures — 

Res., iosolnble in nitric aeidy 8.55 

Alumina and peroxide of iron, ^-^1 

Carbonate of lime, S2.85 

Carbonate of magnesia, 8*^ 

• 

99.77 

No. 31. — Concretions in coal, from Missouri river — Coal 
Measures — consist of carbonaceous matter and sand, with some 
alumina and a small portion of sulphuret of iron. 

No. 32. — Compact gray limestone, from Missouri river — 

Res., insoluble in acid, with alumina and peroxide of iron, . . 1.15 

Carbonate of lime, 98.66 

Carbonate of magnesia, Trace. 

99.71 

No. 33. — Limestone, from Jenkins' lime kiln, near Fulton — 

Res., insoluble in acid, with alumina and peroxide of iron, . 0.51 

Carbonate of lime, 98.98 

Carbonate of magnesia, Trace. 

No. 84. — Talcose Mineral, from Ferruginous Sandstone, Two 
determinations of the silica were made. Substance dried at 
100% C. — 

1 2 

Silica, 44.44 44.07 

Alumina, 87.93 

Lime 0.75 

Water 16.76 

No. 35. — Ore sent from Cassville. Is Peroxide of Manganese, 
with a small portion of oxide of iron. 

No. 36. — Ore sent from Cassville. Is essentially Peroxide of 
Iron, with a considerable portion of silica, some alumina, and a 
trace of manganese. 

No. 37. — Ore from Cedar Gap, near Fremont. Almost entirely 
Peroxide of Iron, with some silica and a trace of alumina, and con- 
tains neither manganese, phosphoric acid, earths nor alkalies. 

No. 38. — Salt, from near Wilson's coal-bed. The greater por- 
tion of this, is soluble in water ; this part is essentially sulphate of 
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alumina, with a email quantity of peroxide of iron. The part in- 
soluble in water, was silica, a small quantity of alumina and sulphu- 
ret of iron. 

No. 39, — Sediment, from a. chalybeate spring, west* of Oseola, 
contained only a trace of silica, with some alumina and peroxide 
of iron. 

No. 40. — Salt, from above Maston's bridge, on the La Mine. 
The portion soluble in water, was sulphate of the protoxide of iron 
or copperas, and the insoluble part was silica, alumina and lime. 

No. 41. — Salt, on the rock from the same place as the above. 
The salt is Epsom salt, or sulphate of magnesia, and the rock a 
magnesian limestone. 

Nos. 42 and 43. — Brown Hematite, from near Buffalo, are essen- 
tially the same. An analysis of 42, gave— 

Silica, 2.88 

Alamina, 0.64 

Peroxide of iron, 84.80 

Water, 11.62 

Sulphur, 0.12 

100.06 

No. 44. — Galena, from Mr. Glenn*s mine, Cole Camp creek. 
Two determinations of sulphur, gave — 

1 2 

Sulphur, 18.76 18.86 

Lead, 85.48 

No. 45. — Brown Hematite, from half a mile west of Warsaw — 

Sulphur, 1.06 

" Silica, 2.11 

Peroxide of iron, • • 88.86 

Alomina, 0.87 

Water, • 10.01 

102.89 

A portion of the iron in this specimen was in combination with 
the sulphur, and hence the excess. 
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No. 46. — Brown Hematite, from a large deposit, near the month 
of Niangua — 

Silica, 4.86 

Teroxide of iron, 83.27 

Alumina, 1.08 

Water, " 11.11 

99.82 

This specimen contained neither phosphoric acid nor lime, but 
* trace of manganese. 

The following specimens were collected by Dr. Shumard. 

No. 47. — Magnesian limestone, of a light gray, silicious ap- 
pearance, belonging to the beds of the 2d Magnesian Limestone, 
from near A. F. Evans*, Franklin county, gave — 

Silica, 6.77 

Alumina, with a trace of iron, 0.97 

Carbonate of lime, 49.64 

Carbonate of magnesia, 42.05 

09.4S 

No. 48. — Limestone, obtained from one mile below Vancirs 
landing, Mississippi river, gave — 

Silica 28.26 

Alumina, with peroxide of iron, 4.45 

Carbonate of lime, 58,86 

Carbonate of magnesia, 7.96 

99.58 

The quantities given of the last specimen, are the mean of the 
analyses of two different portions. The silica, from the analyses of 
the two last specimens, was dissolved in hydrofluoric, to test its purity. 

As yet, I have made tio analysis of the mineral waters. The 
specimens of these sent by you did not come to hand until last month; 
iince which date, I have been unable to find the time requisite for 
their analysis. All of which is respectfully submitted. 

A. LITTON 


MR. MEEK'S REPORT, 


ON 


MONITEAU COUNTY. 


Prof. G. 0. Swallow, 

State Geologist, 

Sir : The following report is respectfully submitted as the result 
of that portion of my labors of the past season, not prosecuted under 
your immediate supervision, nor hitherto verbally or otherwise made 
known to you. 

Moniteau county, as may be seen by reference to a map of Mis- 
souri, occupies a position almost exactly in the center of the State ; 
being bounded on the east, by the Missouri river and Cole county ; 
on the south, by Cole, Miller and Morgan counties ; on the west, by 
Morgan and Cooper counties ; and on the north, by Cooper county 
and the Missouri river. It embraces a superficial area of about four 
hundred square miles, and presents every variety of elevation, from 
that of the low alluvial bottoms of the Missouri, to the high prairie 
districts of the south and west, which rise to an altitude varying 
from three hundred and fifty, to near five hundred feet above the 
Missouri river.* In general terms, the face of the country may be 
characterized as broken and hilly, though there are districts of con- 
siderable extent, possessing an excellent soil, and only sufiBciently 
undulating to secure good drainage, whilst even in the more hilly 
portions there is much good arable land, in the small valleys, and 
along the gentler slopes. 


* Many of the Barometrical obseryations made, with a view of determining ap- 
proximately, the elevation of the country, were carefully calculated by Mr. Warwick 
Hough, of Jefiferson city. 

I am also under many obligations to Prof. Geo. C. Pratt, Assistant Engineer of 
the Pacific Railroad, for a profile of the country along the line of that road through 
the county, from which much useful information was obtained, iu regard to the 
elevation of the country. 
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The supply of good timber is ample, especially in the roHhem 
and eastern portions ; and even in the prairie districts, there is tim- 
ber along the small streams, suflScient for the wants of the country. 
The growth in the valleys, is principally oak, maple, hickory, ash, 
walnut, hackberry, buttonwood, poplar, &c. On the higher country, 
the forest is almost entirely composed of oak and hickory. 

In the valleys, and along most of the streams, good springs are 
frequently met with, but on the higher part of the country, especially 
in the magnesian limestone districts, springs are not so common, 
consequently the inhabitants generally depend upon what are 
termed "cistern wells;'* that is, wells of ordinary depth and con- 
struction, into which rain water is carried by spouts from the house- 
tops. Owing to the retentive nature of the superficial deposits of 
the country, it is rarely «found necessary to cement these reservoirs, 
to make them retain water ; and they are always sunk to a su£Scient 
depth to preserve it fresh and cool. 

The principal streams in Moniteau county, are the Little Saline, 
Little and Big Splice creeks, Moniteau and Moreau creeks, and their 
tributaries. As the first of these runs through only a small portion 
of the northern extremity of the county, and the two following are 
but small streams, they need receive no especial notice here. The 
Moniteau, which is about thirty yards wide near its mouth, heads in 
Cooper county, and traverses the northern part of Moniteau county, 
in a direction a little south of east. It has a considerable fall, and 
affords water enough, excepting in very diy weather, to furnish some 
good sites for mills. The Moreau is about twice as large as the 
Moniteau. It heads in Cooper and Morgan counties, and flows 
through the southern part of Moniteau, in a south-east direction. It 
is a crooked stream, and has numerous large branches, which spread 
out in various directions. Some of these branches, as well as the 
main stream, have sufficient fall, and are large enough to furnish 
valuable water-power. 

QUATERNARY DEPOSITS. 

Of the quaternary, or modem formations, which you have, in 
your vertical section of the strata of the State, divided into Allth 
fnumj Bottorm Prairie^ Bluffy or LoesSy and Brifty I have recognized 
the first two in the alluvial bottoms of the Missouri, along the north- 
eastern part of the county. 

The following section of the banks of the Missouri, taken near 
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the mouth of a small stream, known by the name of " Splice Creek," 
conveys a very correct idea of these beds, as seen in this part of the 
county : — 

No. 1. — TwelTe to eighteen inches soil and yeUow sand. 

No. 2. — Eight inches dark vegetable mould and sand. 

No. 8. — Three feet light yellowish sand, irregularly stratified. 

No. 4. — Three feet ash-colored sand and clay, interstratified with seams and 

thin beds of dark gray clay, and yegetable mould. 
l!ro. 6. — Fifteen feet regularly-stratified, fine dark bluish gray clay, or marl, 

with logs and whole trees embedded. 

• 

The entire thickness of No. 5 is not known, as it passes down- 
wards to an unknown depth below low-water mark. This bed is 
Tery rich in calcareous matter, and closely resembles, in color and 
composition, the dark marly clays of the Cretaceous formation, far 
up the Missouri, in Nebraska Territory, from which it was, doubtless, 
derived. 

Over the higher portions of the county, after leaving the river 
bluffs, beds of red and yellow clay, sometimes nearly free from ad- 
mixture of other materials, but more frequently mingled with frag- 
ments of chert, &c., are everywhere met with beneath the soil and 
sub-soil, xhese deposits vary from four or five, to fifteen or twenty 
feet in depth, and rest directly upon the rocks composing the solid 
frame-work of the country. By whatever agency they may have 
been deposited, it appears clearly manifest, the loose masses of chert 
and other materials contained in them, have not been transported 
from any very great distance, as they show little or no marks of 
attrition, and all belong to formations immediately beneath, or which 
are known from remaining outliers to have extended over the Iqcali- 
ties where we now find them. As these clays difier somewhat, in 
color and composition, from the Blufi" deposit, as seen along the 
Missouri, and are, so far as my observations go, destitute of the 
shells and other organic remains found in that formation, where it 
is well marked, I am not quite satisfied they are the same. 

In the northern part of the county, especially near the blufis of 
the Missouri, the clays, previously referred to, are sometimes over- 
laid by a fine ash-colored, somewhat arenaceous deposit, which I 
suppose to be the same as the Bluff formation ; this, however, was 
not seen south of the Moniteau. 

Of Drift, unless some of our superficial deposits of clay may be 
referred to that agency, I am not sure we have any, as no boulders 
or beds of sand and water-worn pebbles were anywhere met with in 
G — II 
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the county. In one of the southern townships a few partly- worn 
fragments were occasionally seen ; but, as they all belong to sedi- 
mentary rocks which occur in that part of the county, and were 
always found along ravines and branches, their slightly-worn appear- 
ance may be due to other causes. 

Exclusive of the recent or quaternary deposits, the formations 
of Moniteau county may all be referred to the Carboniferous, De- 
vonian, and Silurian epochs, though we have nothing like an un- 
broken series of the various rocks composing either. 

CARBONIFEROUS SYSTEM. 

Aside from the isolated bodies of coal so common in this region 
of country, the next rock in the descending order, after leaving the 
quaternary deposits, is that part of the Carboniferous system, called, 
by Dr. D. D. Owen, in his Report on the Geology of Wisconsin, 
Iowa, and Minnesota, 

KNCRINITAL LIMESTONE. 

This rock — whether considered with regard to its thickness, its 
economical value as an inexhaustible store of material for the manu- 
facture of quick-lime, or with regard to its influence on the topogra- 
phy of the country — is by far the most important limestone in the 
county. As seen here, it is a coarse, semi-crystalline limestone, 
containing more or less cherty masses in the form of concretions. 
It is everywhere easily, recognized, as well by its strongly-marked litho- 
logical characters, as by its many characteristic organic remains — 
being, indeed, almost wholly composed of columns and other parts of 
Crinoidea^ broken and mingled together with a great profusion of 
corals, shells, &c. The lower part has usually a yellowish hue, and is 
generally not very compact, being little else than a mass of Crinoidal 
remains, with barely enough inorganic calcareous matter to cement 
them together, whilst the upper part is more compact, and has, for 
the most part, a lighter color. 

In districts immediately underlaid by heavy beds of this forma- 
tion, especially near the bluflfs of streams, numerous "sink holes" 
are met with. They have, usually, the form of a broad inverted 
cone, and are not confined to the surface materials, but always ter- 
minate in a fissure or cavern in the rocks beneath. Many instances 
of this kind may be seen near the Missouri bluffs, north of Mount 
Vernon, where they have been mistaken for ancient mines. Exactly 
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similar sinks occur in districts, underlaid by heavy beds of Lower 
Carboniferous Limestones, in Kentucky, Illinois, Indiana, Tennessee 
and Alabama, where they have no connection with metalliferous 
deposits. 

The fossils most frequently met with in this rock, in Moniteau 
county, were the following: viz., One or two species Zaphrentis, 
Orthis Michelini, Spirifer cuspidatuSy S, Burling tonensis^ S. striatuB^ 
ProductuB BemireticulatuB^ P, punctatuBj two species of CapuluB^ 
and two large species of JEuomphaluB. 

This formation enters Moniteau from Cooper county, and under- 
lies all that portion of the county north of Moniteau creek, except- 
ing along the borders of that and other streams, where it ha^ been 
denuded away, so as to expose the lower rocks. It is seen, however, 
in greatest force along the Missouri river, near Mount Vernon, and 
for five or six miles below that village, where it composes most of 
the upper part of those bold mural precipices, which form such a con- 
spicuous feature in the topography of that region. 

In this part of the county, it varies in thickness, from forty or 
fifty, to one hundred and thirty feet, in proportion as it has been 
more or less worn away by the erosive action of atmospheric agencies. 
As it is quite probable, however, that some of the upper part was 
covered by the slope, at the place where it measured one hundred 
and thirty feet, its maximum thickness, in this county, may be set 
down as about one hundred and fifty feet. On following it south- 
ward, and south-westward, it is found to diminish rapidly in thick- 
ness, partly in consequence of the denudation of the upper surface, 
and, to some extent, in consequence of the thinning out of the lower 
beds ; so that, by the time we reach the neighborhood of Moniteau 
creek, it is found to be, as previously stated, either entirely worn 
away, or crowning the summits of the highest elevations, and only 
maintaining a thickness of from twenty to forty feet. 

South of the Moniteau it again makes its appearance in the form 
of numerous local patches and small outliers, which are see^t inter- 
vals, even to within a short distance of the southern limTts of the 
county. Some of these may be so connected with larger bodies of 
the same formation in the surrounding counties, the Geology of 
which is unknown to me, as to be improperly called outliers. 

Judging from numerous exposures seen along the tributaries of 

Moniteau and Moreau creeks, a considerable portion of the divide 

between the head-waters of those streams, in Town. 45, Rs. 16 and 17, 

is underlaid by this formation, varying from ten to fifty feet in thick- 
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ness, which may be connected with larger bodies of this rock in 
Cooper and Morgan counties. At any rate, it was met with in Town. 
45, R. 16, at the following localities; viz.. In the edge of Cooper 
county, on Upper Brush creek, near Mount Pleasant Meeting House, 
where it is seen in a bluff, exposing a thickness of about fifty feet ; 
and on the farm of Mr. Solomon Kemp, in Sec. 24, where a bed twelve 
feet in thickness rests upon one of the oldest rocks in the country. 
In R. 17, of same Township, it was seen on land owned by Judge 
Bro6kling, in Sec. 10, exposing about fifty feet in thickness. About 
three miles south of last locality, it was again observed, on a stream 
known as Willow Fork of the Moreau, where it forms a bluff thirtv 
or forty feet in height. On the south side of the same branch, in 
south-west corner of Sec. 26, on land owned by Mr. Robert Price, 
it again crops out, e-tposing in a bluff, a thickness of twenty- two feet. 
Some sixteen feet of the lower part of this last exposure are com- 
posed of the lower yellow beds so frequently met with, north of the 
Moniteau, but which were not recognized at any other locality south 
of that stream. 

With the above exceptions, this rock only exists in this county, 
south of the Moniteau, as local outliers of comparatively limited 
extent. To refer to all of these in detail, would be exceedingly 
tedious, and serve no useful purpose. I would, therefore, merely 
remark, that they are found at various elevations, and rest some- 
times on one, and sometimes on another of the older rocks. In 
many instances, they are seen in the valleys, along slopes, and on 
the tops of hills and ridges, dipping into the earth, at various angles 
below the horizon, without regard to the general dip or inclination 
of the older rocks upon which they rest. An instance of this kind 
may be seen on the left side of the Moreau, in Sec. 23, Town. 46, 
R. 16, which will be better understood by reference to the follow- 
ing figure : — 

Fig. 1. 



1 1 — represent huge masMs of Sncrinital Limestone, on the nmuaJt Mid slope of a ridge, sefenij 
isei in height, plunging at different angles beneath the soil and loose chert, whilst undisturbed stralft 
of magneidan limestone (v) are seen l«low. No. 3, 3, 3, represent slopes where no rocks are sens 
iB plaoe. Caaes of this kind are so common, in this region, as to hare atteaeted the attention of Vb» 
people of the county, \>j whom these tiUed maaaes of limestone have been termed **Tumbllng fioeks.* 
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That thesei masses have not been thrown from their original 
horizontal position by forces, acting from beneath, is manifest from 
the undisturbed condition of the strata upon which they repose; 
consequently, their present anomalous condition must be due to 
some peculiarity of those denuding agencies, whatever they may 
have been, which have so strongly modified the physical features 
of the country. 

CHEMUNG QKOUP. 

In the northern part of Moniteau, we have everywhere, imme- 
diately beneath Encrinital Limestone, the upper member of a series 
of rocks, apparently of the age of the Chemung Group of New York. 
Like the Encrinital Limestone, this upper member of the Chemung 
(Chouteau Limestone of the general section) is most extensively 
developed in the northern part of the county, along the Missouri 
river. Southward and south-westward, it diminishes in thickness, so 
that with, perhaps, only a few unimportant exceptions, it is met with 
on the south side of the Moniteau only, as outliers. 

Along the Missouri, in the vicinity of Mount Vernon, it varies 
in thickness, from sixty to eighty feet, and forms a considerable por- 
tion of the lower part of the high bluffs seen near that place. Near 
the Moniteau, it is not generally well exposed, but is seen under cir- 
cumstances indicating a thickness of from forty to fifty feet. South 
of the Moniteau, it is known to underlie the Encrinital Limestone 
mentioned as occurring in Sec. 25, Town. 46, R. 14, and^ is pro- 
bably coextensive with that rock, thence into Cole county. Ex- 
cepting at one other locality, on Willow Fork of the Moreau, some 
four miles from the county line on the west, and another in section 
11 of same township and range, it was not met with south of the 
Moniteau, in this county. At the first of the latter two places, only 
a foot or two in thickness of the upper part is seen forming the bed of 
the creek, and passing beneath a bluff of Encrinital Limestone, pre- 
viously referred to. As all the outliers of Encrinital Limestone seen 
south of the Moreau, appear to rest directly upon the older rocks, it 
is probably reduced here to a thickness of eight or ten feet. 

Although there is everywhere a strongly-defined line of demark- 
ation between this rock and the Encrinital Limestone, both as regards 
mineral and prevailing palseontological characters, the line separat- 
ing its lower beds from the rocks beneath, is often so faint, in this 
county, as to be scarcely recognizable where no fossils are met with. 

As seen in Moniteau county, the Chouteau Limestone usually 
presents the following characters : The upper part, perhaps about 
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one-third of the whole formation, consists of a heavyAedded, bluish 
gray, impure calcareous mass, with occasional concretionary bodies 
of calc spar embedded. This part of the formation is generally 
nearly destitute of organic remains ; though in the upper part, near 
its junction with the Encrinital Limestone, we sometimes find a pecu- 
liar Fucoid, very nearly like the species so abundant in the Cauda- 
gain Grit, but perhaps more nearly related to some of those of the 
Hamilton and Chemung Groups of New York. The only other 
fossils found in it, were a Crinoid, a reticulated coral, and a small 
Turbo-like Gasteropod. 

The lower beds are generally distinct enough from the upper 
though sometimes, near their junction, they alternate, and at others, 
shade almost imperceptibly into each other. In composition, color 
and other characters, the lower beds present a considerable variety, 
but are generally hard, compact limestones, of a gray or bluish gray 
color. For the most part, they are in rather thin layers ; and, where 
much exposed, show a disposition to split into thin shelly pieces ; 
though, at some places, the layers run together and form more mass- 
ive beds. 

Of all the rocks in this county, these lower beds of Chouteau 
Limestone are perhaps the most interesting to the Palaeontologist; for, 
although not generally so highly charged with organic remains as 
portions of the Encrinital Limestone, their fossils are usually found 
in a better state of preservation. The species most frequently met 
with, were the same as those referred and named as follows by Dr. 
Shumard : Orthia resupinata {Martin\ ProductuB Murckisonta- 
nu8? {Kon.\ P. subaculeatus (MurcJi.), Spirifer strtatus? {Mar- 
tin), Rhynconella gregaria [Shumard), R. obscurapUcata {Shu- 
mard), Terebratula Fusiformts {Murch. and Vern.), and Avicula 
Cooperensis {Shumard), together with a considerable variety of 
Nuculas, Pectas, Avicula, and other Acephala, closely allied to, if 
not identical with, Hamilton and Chemung species. I also found 
in these beds, at some localities, a peculiar Canda-galli-like Fucotdy 
apparently identical with that in the upper bed. 

The best locality for the fossils of this rock, seen in the county, 
is at Mount Vernon, where I collected specimens of nearly all the 
species usually found in it, together with some new species uot 
hitherto met with. As they, together with those collected from 
other rocks, will be thoroughly studied by Dr. Shumard, the able 
Palaeontologist of the Survey, it would be going out of my province 
to attempt to characterize them here^ 
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The stratigraphical position of this and the other two memhers 
of the same series (Lithographic Limestone and Vermicular Sand- 
stone*), with relation to other well-marked geological horizons below 
them, taken in connection with their organic remains, leaves little 
room to doubt that they represent the Chemung Group of New York ; 
though, as in the case with the Chemung in eastern New York, they 
also contain some Hamilton forms. 

DEVONIAN SYSTEM.f 
UPPER HELDERBURG— ONONDAGA LIMESTONE. 

Immediately beneath the Chouteau Limestone, at some locali- 
ties in Moniteau county, we have two rocks, which, although quite 
distinct in their mineral characters, evidently belong, judging from 
their organic remains, to the same group. 

The upper of these two rocks consists of from ten to forty feet 
in thickness, of gray or bluish gray limestone, in layers and beds» 
which shade off upwards into the lower part of the Chouteau Lime- 
stone, in such a manner that it is not .always easy, where fossils are 
not found, to say where the one ends, and the other begins. It is, 
however, generally more crystalline than the Chouteau Limestone. 

These upper beds were only recognized in the blyffs along the 
Missouri river, though they may exist at other localities in the county, 
as it would be very difficult to distinguish them from the lower beds 
of the Chouteau Limestone, where fossils are not found. These beds 
were first observed in a bluff, a short distance above the mouth of 
Splice creek, near the residence of a gentleman, by the name of 
Shields, where they present a thickness of about thirty feet. The 
following is a natural section of the rocks seen at this place, and 
shows the relations between the beds under consideration, and the 
other rocks with which they are associated. 


* Not represented in this county. 

f I am far from considering it a settled question that we should not carry op 
the Devonian so as to t^ke in the Chouteau Limestone. It is true, by so doing, we 
would include, along with many Devonian forms, a few, apparently identical with 
species hitherto regarded as peculiar to the Carboniferous system. Not so many, 
however, as there are of Carboniferous forms in the Hamilton and Chemung groups 
of New York, both of which are considered by Mnrchison and Vernenil as Devonian. 
After all, it must be admitted that in this country, where we have a complete series 
of the Palaeozoic rock, the limits of the Pevonian system, both upwards and down- 
wards, are not so strongly marked as would appear to be the case in the old world. 
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7ig. 2. 



<— represents the Encrlnital Limestone, eighty feet in thickness; /— tiie Chouteau limestone; m a 
— some thirty fe6t of the beds oboro referred to; and m b — some eight feet in thickness of the lower 
member of the same fronp; u — is a bed of sandstone, hereafter to be mentioned. 

At another locality, two miles and a half farther down the river, 
these upper beds are again seen in a bluff, beneath the Chouteau 
Limestone, and resting directly upon the 2d Magnesian Limestone, 
where they appear to be only ten feet in thickness. Some three-quar- 
ters of a mile lower down the river, the same beds are again seen 
holding the same position with relation to the Chouteau Limestone, 
but resting upon the Saccharoidal Sandstone, and presenting a thick- 
ness of twenty feet. 

The most common fossils in these beds are the following : — One 
or more species of Cyathopht/llum, Favosites polt/morpha^ Terebratula 
reticulariBj an elongated Brachiopod of the type of Pentamerus 
elongatuB of the Onondaga Limestone (New York), a small species of 
PentamervA related to P. galeatuSj but, perhaps, more closely allied 
to forms in the Onondaga and Corniferous Limestones, a Leptaeria or 
Strophodonta, two species of Spirifer^ and fragments of Trilobites. 

Below the above-mentioned beds, we have at some places in 
Moniteau county, the lower member of the same group. This rock 
varies much in its composition, being at some places an arenaceous 
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limestone, and at others a calcareous sandstone, and I even suspect 
it passes, in some instances, into a pure quartzose sandstone. 

This formation was only met with at the following localities : — 
First, in a bluff on the Missouri, already referred to. (See a 6 of 
fig. 2.) At this place, it is a calcareous sandstone, whilst at another 
point, only a short distance along the same outcrop, it passes into 
layers of arenaceous limestone, containing its usual fossils, and alter- 
nating with beds of obliquely-laminated sandstone. It also occurs 
in the bed of a small branch of Little Splice creek, some mile and a 
quarter south of the above locality, w^here it is more calcareous, and 
contains many fossils, of a few species. 

On the north side of the Moniteau, it was again seen at Mr. 
William Routon*s place, in Sec. 27, Town. 46, R. 14. Here is only 
exposed about eight feet at the base of a hill, and it is made up of 
coarse, partly-rounded grains of quartz, cemented with calcareous 
matter. 

The only organic remains seen in this part of the group were 
Terebratula reticularis, an Orthis like 0. resupinatay a plicated 
Spirifer rather under medium size, and a small smooth Sjoirifer,* 

LOWER SILURIAN STRATA. 

The rocks in Moniteau county, referable to this epoch, ap- 
pear to be the same as your Saccharoidal Sandstone, and 2d Mag- 
nesian Limestone. I would just here remark, however, that there is 
more difficulty and uncertainty in identifying the various members 
of the great senes of magnesian limestones and sandstones, lying at 
the base of our palaeozoic rocks, than is met with in any of our other 
formations. 

SACMDHAAOIBAL SANDSTONE. 

The rock I have supposed to be identical with the above, is, every- 
where in Moniteau, excepting in a few instances where it is very 
thin, a heavy-bedded more or less friable sandstone. It is usually 


* Thifl formation, and the last-montioned beds, taken together, contain an as- 
semblage of organic forms, limited in Hhcir range in the New Ydrk system to the 
Up^r Helderburg group. (Corniferous and Onondaga Limestones, and Schoharie 
Grit.) This fact, together with their position above the Cape Girardeau limestone 
which appears to represent the upper pjirt of the Lower Helderburg group, fixes very 
definitely their position near the base of our Devonian rocks in the West. The Oris- 
kamy Sandstone, and, perhaps (as a distinct mass), the Cauda-galli Grit, having no 
representativea in the West. 
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indistinctly stratified, and varies in its color, from nearly a pure 
white, through various shades of yellow, to a kind of dusky brown. 
The darker colors being usually confined to, or near the weathered 
surfaces, whilst the interior, beyond the influence of atmospheric 
agencies, is lighter. Where it has nearly thinned out, it is more 
distinctly stratified, become^ harder, and is usually brown or brown- 
ish red. Sometimes it contains enough calcareous matter to cause 
feeble effervescence when acids are dropped upon it. 

This rock appears to exist beneath the previously-mentioned formations, in 
nearly all the county north of Moniteau creek. South of the Moniteau, it is knoifn 
to occur beneath the same formations, as far as they extend between the Little Moni- 
teau and the eastern boundary of the county. From numerous exposures seen in 
the edge of Cooper county, along the head branches of Moniteau, it also appears to 
exist beneath the Chouteau and Encrinital Limestones, in portions of Town. 46, R. 16 
and 17. As outliers, it is frequently met with over all that part of the county south 
of the Moniteau, where the 2d Magnesian Limestone forms the surface rock. 

It was first seen in the northern part of the country on the Missouri riTer, in 
Town. 47, R. 14, at a locality previously referred to (see u of fig. 2), where, at an ele- 
vation of some twenty feet above the river, twelve or thirteen feet of its upper part is 
exposed beneath the Upper Helderburg limestone. To the south-west, owing to the 
general dip of the strata towards the north-east, it mny be seen along the Moniteau, 
near the mouth of Howard's creek, at an elevation of nearly one hundred feet above 
the Missouri. South of the Moniteau, outliers of it are met with along near the 
eastern boundary of the county, in Town. 46, R. 14, as much as three hundred and 
fifty feet above the river ; and at California, nearly four hundred feet above the same 
horizon.* • 

2d magnesian usiestone. 

As seen in this county, this formation presents a great diversity 
of appearances, not only in the thickness and arrangement of its 
layers, but in their color and composition. As a general thing it is 
distinctly, and for the most part thinly stratified ; though some of 
the lower portions, seen on tlie Moreau, are more compact and heavy 
bedded. In color, it varies from a very light drab, through various 
shades of yellowish and bluish tints, to a light gray. In composition, 
some of the layers and beds appear to be a pure fine-grained, or com- 
pact magnesian limestone, whilst others contain a large proportion 
of silicious matter, both in the form of embedded angular fi-agments 
a;id concretions of flint, as well as in fine particles generally dissemi- 

• 

— ■ — — — . • , 

♦ With one exception, noor^ntc reraninB were found In this rock, althonjch careful search wag made 
Ibr them at numerouN places. The exception alluded to, was In Sec. 20, Town. 46, R. 14, where mames of 
it are neon near the Moniteau, on the summit of a hill, at an elevation of some ninety feet ahove the 
creek. At this place, it in a little more distinctlj stratified than usual, and contains occasional partlj* 
worn fragments of flinty ni.ittor, along with a few dark silicious concretionary masfscs. On breaking 
open the Litter, I found a few casts of small uniralyes,. apparently of the genus }fnrcfn'9(mia, and a few 
impreoloQs of small Orinoid oolumus. 
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nated through the whole mass. Alternating with these, there are 
often thin seams of bluish argillaceous matter, and sometimes, though 
rarely, we meet with thin layers and beds of sandstone. In a few 
instances, near the upper part, thin layers of very hard compact 
sandstone passing into a quartzite, w^ere seen alternating with the 
other beds. * 

Some of the beds have a fragmentary structure, as though partly 
composed of broken-up materials of similar strata elsewhere, whilst 
others have a confused appearance, as though the layers had been 
bent and broken while in a yielding condition. Large concretionary 
masses are sometimes seen in some of the beds, around which the 
layers of the bed are variously bent and twisted, whilst those of the 
beds immediately above and below remain undisturbed. 

In the more impure and porous layers and beds, as well as in 
the cherty masses embedded in them, the oolitic structure is often 
observed. Even in the most compact flinty masses, when a fresh 
fracture is examined with a magnifier, oolitic particles can be seen 
embedded in the translucent base ; and on weathered surfaces, they 
often present beautiful examples of this structure in relief. Some- 
times, these concretions, when broken, present an Agate-like struc- 
ture, being composed of concentric layers or coats of various colors. 

The upper part of the formation generally consists of the light 
drab-colored, fine-grained varieties of magnesian limestone, known 
amongst the country people by the appropriate local name of "Cot- 
ton Rock." The surfaces of these layers are almost always covered 
with Fucoidsy very like those of the Calciferous Sandrock of New York. 
Sometimes, beds of considerable thickness are made up entirely of 
layers of these " Cotton Rocks," while, in other instances, they 
alternate with other varieties of magnesian limestone. 

The lower part of the formation consists of the coarser variqties 
of magnesian limestone, which are usually in thicker beds, and some- 
times alternate with sandy limestone, which often contain enough 
calcareous matter to make tolerably good lime. 

Owing to the fact, that it is Tery difficult to identify the same beds at different 
localities, it is almost impossible to form any very correct estimate of the thickness 
of a formation like this, where no connected sections of all the beds are to be seen. 
Exposures seen in Cooper county, howaver, seem to indicate a thickness of from 160 
or 170, to 200 feet, for this rock in this region.* , 


* The position below the Blark-riTer and Birds-ejc Ilmostone of the oDtire series of magncelan lime 
stooes and sandfitonos to which this belongn, talcen ia connectiou with their organic remains and Ilth(»- 
logical characters, leaves little room to doubt that wo have In them a representation of the Calciferou>. 
and, perhaps, portions of the Chasy limestones of New Yorlc, and that they belong to the same epoch 
as I>r. Owens' Lower Magnesian Limestone of Iowa and Wisconsin. The Potsdam sandstone (F. No. 1, cf 
Dr. Owen) will, donbtleas, yet be found in Missouri at the ba«e of this series. 
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The first exposure of this formation met ifith, on coming southward from the 
point where onr explorations commenced at the northern extremity of the county, 
was on Splice creek, near the Missouri, where some forty feet of the upper beds are 
exposed along a slope beneath the Saccharoidal Sandstone, the base of the exposure 
being nearly on a level with the Missouri. About two miles a little north of west 
from this, on the same creek, it is again seen presenting the following section : — 

No. 1. — Ten feet yellow porous roagnesian limestone, made up of imperfectly 
formed oolitic particles.* 

No. 2. — Eight feet slope — no rock seen. 

No. 8 — Ten feet slope, with ledges of hard gray magnesian limestone, showing 
oolitic structure, exposed near the upper part. 

No. 4. — > Eight feet thin layers white magnesian limestone. 

No. 5. — One foot hard sandy rock, passing into quartzite. 

About four miles east of the above locality, this rock is seen in a bluff, near the 
Missouri, where it is immediately overlaid by the beds previously mentioned as occu- 
pying a position between the upper Helderburg and Chouteau Limestones. It would 
seem that the upper Helderburg Limestone, and Saccharoidal Sandstone, are wanting 
at this place. 

Along the Moniteau, this formation is seen at numerous places beneath the other 
rocks, from thirty to eighty feet of the upper beds being exposed above the level of 
the creek. At one locality, not far from the mouth of Howard's creek, and near the 
residence of a gentleman by the name of Jesse Lod|an, I found, in one of the upper 
beds, several specimens of Euomphaliu, and one of Afurchuonia, of different species 
from those found at the locality previously mentioned. 

The following section, taken on the North Moreau, near the eastern line of the 
county, will convey some idea of the nature of the lower beds, as seen along that 
stream : — 

No. 1. — Twenty feet whitish magnesian limestone, "Cotton Rock." 

No. 2. — Seven feet rough sandy magnesian limestone. 

No. 8. — Seven feet same as No. 2, but in thinner layers. 

No. 4. — Forty-five feet very hard sandy magnesian limestonef in heavy beds. 

No. 5. — Ten feet very hard sandy layers, containing calcareous matter enough 
to make good lime. 

On the South Moreau, near the south-cast corner of the county, some beds wer* 
hcen, which are, doubtless, the oldest rocks met with in the county ; and I am by uo 
means satisfied they may not even belong to the Sd magnesian limestone. 

The section given below, from an exposure near the residence of Mr. Robert 
Morris, shows the nature of these beds. 

No. 1. — Ten feet coarse breccia, composed of fragments of oolitic flint or horn- 
stone and sand, firmly cemented with siliceous matter. 

No. 2. — Twenty-eight inches hard sandstone, with white oolitic particles em- 
bedded. 

No. 3. — Five feet breccia, like "No. 1. 

No. 4. — Five feet slope, no rocks seen. 

No. 5. — Five feet rough, sandy, somewhat oolitic magnesian limestone. 


* Here I colloct«d some very intereiting fossils, consisting of the following genera of QasteropodA : 
▼iz., Ektomj^aliUy MurchisofUOj and PUurotomaria. 

f In the upper part of this stratum, a few specimens of a small species of Eumnphdlus were found. 
Owing to the oolitic structure of the material iu which they occur, they are somewhat obscure, but ap- 
pear to be closely allied to a species I have seen associated with Ophilda levaUx {Vantur^M), in the cherty 
portions of the *' Lower Magnesian Limestone*' of Dr. Owen, near Lake Pepin, in Minnesota ; now, I be- 
Here, generally considered a wevtem equivalent of the Coldteroiut Sandrock of the New York System. 
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Higher up the South Moreau, in Sec. 82, Town. 48, R. 15, an exposure of the 
s&me beds seen on the North Moreau (see section on page 108), near where it passe? 
out of the eastern part of the county, were met with, in which two parallel vein-like 
masses eighteen, inches in thickness, of pure friable sandstone were seen cutting 
obliquely upwards through the beds, in all respects like dikes. In each instance, 
the beds on one side were thrown down about four feet These were, doubtless, at 
first^ fissures, which have by some means been filled by sand. 

ECONOMICAL GEOLOGY. 
SOtL. 

The richest soil in the county, as might be expected, is to be 
found in the alluvial bottoms of the Missouri, along the north-eastern 
part of the county, and in the valleys of the Moniteau and Moreau, 
and their branches. There is, also, some very good land in the valley 
of Splice Creek, and a few other smaller streams. These bottom 
lands are, perhaps, not surpassed in fertility by those of any other 
part of the State — the soil being a rich, black, vegetable mould, 
which produces luxuriant crops of almost every kind usually culti- 
vated in this latitude. 

On the higher country, the soil is neither so rich nor so deep as 
in the valleys, though a considerable portion of the more elevated 
districts of the county may be ranked amongst the best quality of 
up-lands — the soil being a light loam, with a fair proportion of 
organic matter.* 

The largest bodies of good, rich, arable land, are to be found in Town. 46, R. 16, 16 
and 17, and Town. 44, R. 16 and 17, which contain much beautiful prairie. Town. 48, 
R. 16, and that portion of R. 16, in this county, contains much eleyated, undulating 
prairie land, of fair quality, but not equal te that further north-west The other 
townships are more or less broken and hilly ; but the slopes are generally gentle, so 
that a considerable portion of the most broken districte is susceptible of cultiyation ; 
and the little valleys and slopes furnish much fine farming land. 

It is almost always the case that northern slopes possess the richest and deepest 
soil ; whilst those facing the south, have a thinner^soil, and are often covered with 
loose masses of chert. 

Wheat, I was informed, is an uncertain crop on prairie land in this part of the 
country, though the timber land produces excellent crops. Indian corn, oats, 
potatoes — in short, nearly all the various kinds of crops usually grown in this 
part of the State, excepting wheat and tobacco, do well on the prairies, and even 
tobacco would grow finely, but it is not cultivated, in consequence of its liability t« 
be torn by the winds. I was informed, however, by an intelligent farmer who had 
made the experiment, that by planting alternate belts of corn and tobacco across 
his fields, at right angles to the (Mirse of the prevailing winds, he had raised good 
orops of both — the com being tall enough to protect the tobacco from the forte 
•f the winds. 

* Spedmens of all the dlfflm&t varieikt of aolls in the ooontj wera ooUeeted for auJjate. 
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BUILDING STONES. 

No portion of the State is better supplied with rocks, for almost every kind of 
building purpose, than this. North of the Moniteau, the Encrinital Limestone, and 
the upper part of the Chouteau Limestone, are most generally used for these pur- 
poses. The Encrinital Limestone answers very well for all ordinary building pur- 
poses; but its coarse, semi-crystalline structure, and numerous suture joints, render 
much of ^t unfit for the finer kinds of masonry, esipecially where large blocks 
are required. The upper part of the Chouteau Limestone, where it is not in too 
heavy beds, is well adapted to almost all kinds of building purposes, excepting the 
construction of back walls and jambs of fire-places, for which it is unfit, in conse- 
quence of its liability to crack when heated. 

Of all the various kinds of rocks found in this county, our mngnesian lime- 
iitones, especially those beds generally termed "Cotton Rock," furnish the most 
beautiful building material ; and, should experience prove them to be durable, they 
will, doubtless, become the favorite rock for the construction of much of the better 
kinds of masonry. Their handsome light drab color would contrast beautifully 
with the green foliage of trees and shrubbery, whilst the facility with which they 
can be dressed into blocks of uniform size, would render them a very desirable 
material for such purposes. 

I saw some handsome tombstones, made of this rock, by a stone-cutter at High 
Point, from which it would appear some of the more compact layers are well 
adapted to many ornamental purposes. 

FIRE-STOSES. 

For the construction of back walls and jambs of common fire-places, the En- 
crinital Limestone, and many of our magnesian limestones, furnish a very good ma- 
terial. Some of the more porous and sandy beds of the latter, would, probably, 
answer very well for many kinds of furnaces where a much higher temperature is 
required, as they appear to have the composition and structure of some of the most 
refractory fire-stones. For purposes of this kind, selections should always be made 
from such beds as are entirely free from fragments of chert, as the presence of this 
subtance causes these rocks to break when heated. The ** Cotton Rock," and other 
purer and more compact magnesian limestones, showld never be used in this way, as 
they are wholly unfit for such purposes. 

LIMESTONES, FOR LIME. 

The upper whitish beds of Encrinital Limestone are more generally used for, 
and are perhaps better adapted to, this purpose than any other rock in the county. 
Some portions of the middle and lower beds of the Chouteau Limestone would make 
very good lime; but owing to the fact that they are, for the most part, ovrlaid by 
heavy beds of Encrinital Limestone, which is more accessible, they are not so much 
used. North of the Moniteau, and in some parts of the county south of that stream, 
the Encrinital Limestone is, of course, an inexhaustible source of material for this 
purpose. Numerous outliers of Encrinital Limestone will furnish an abundance in 
other parts of the county. 

Some of the more calcareous of the lower sandy beds of magnesian limestones 
make good lime, and, at the same time, contain ^ much silicious matter as to require 
the addition of but a small proportion of sand in making mortar. In the manufac> 
tore of quick lime, however, to be applied as a fertilizer upon exhausted lands, they 
should be used with caution, as it is probable they contain so much magnesia as to 
h% unfit for such purposes. 


MR. MEEK'S REPORT. m 


SAND, FOR MAKJU^'G MORTAR, Ac. 


In the north-eastern part of the county, the sand-bars of the Missouri river will 
always furnish a very pure sand for purposes of this kind ; whilst in other districts, 
farther south-west, beds of Saccharoidal Sandstone are always to be found at conve- 
nient distances, and afford an abundant supply of good sand. 


HYDRAULIC LIMESTONE. 


There is little doubt that some of our various beds of magnesian limestones, and 
the upper Chouteau rocks, will furnish good materials for this purpose. 

% MILL-STONSS. 

Some of the beds of silicious breccia, previously referred to in the south-eastern 
corner of the county, I was informed, have furnished very good mill-stones. Judging 
from their extreme hardnens, and cellulai structure, it seems quite probable they 
wpuld answer very well for such purpose. 

MATERIALS, FOR THE CONSTRUCTION OF ROADS. 

Of limestones, such as are frequently used in the construction of macadamized 
roods, there is an abundant supply, especially in the northern parts ot the county. 
It is well known, however, that materials of this nature are so soft as to be soon 
crushed to powder, on roads much traveled. The purer kinds of flint, although ex- 
ceedingly hard, are also, from their extreme brittleness, liable under such circum- 
stances to be reduced to small fragments, and consequently soon worn out ; so that 
the harder varieties of igneous rocks, possessing hornblende or other tough minerals 
in their composition, are generally preferred, where they can be had, for such pur- 
poses. 

In passing through portions of Moniteau county, where great quantities of the 
impure varities of flint, we usually term ehertj especially such us have been derived 
from our magnesian limestoneF, are strewed over the surface, I have always observed 
the roads at such places are exceedingly hard and firm, from which it seems probable 
this material may possess the requi^^ite degree of toughness to make excellent roads. 
If so, its abundance will, doubtless, some day, bring it into general use for this 
purpose. 

CLAYS, FOR THE MANUFACTURE OP BRICKS, &c. 

As previously stated, when speaking of the surface deposits of the country, there 
are over all the higher portions of the county beneath the soil and sub-soil, beds of 
reddii<h and other colored clays, from ten to twenty feet in depth. These, where 
due care is taken to select such portions as are free from bmall fragments of chert, 
have been found, in the few instances where they have been tried, to make a very 
good article of bricks. 

At a few places, beds of very pure light blue pipe-clay were seen beneath the 
other beds. The extent of these is not known, as they were only seen where wells 
and mining pits have been sunk. As a general thing, they appear to be associated 
with outliers of coal, and rest directly upon the surface rocks of the country. A beil 
of this kind, near Mr. T. Blackburn's place, in Sec. 24, Town. 43, R. 15, would 
probably ans]W' a very good purpose for the manufacture of pottery. 
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COAL. 

This hi|;h1y«important mineral has been foand in Tarions parts of the county, 
and, doubtless, exists in sufficient quantities for the supply of all ordinary home con- 
sumption, for a long time to come. It is, neyertheless, a matter of some importance 
to the people of the county, that the nature of the coal-beds so frequently met with 
here, and their relations to the other formations of the country, should be rightly 
understood ; as every one must know, over estimates of the Talue and extent of 
mineral deposits, hare been more frequently the cause of loss to those interested, 
than anything else connected with mining operations. 

Most obserring persons who haye frequented coal regions are aware of the fact, 
that beds of coal which crop out in valleys, and along slopes, where there are no 
considerable disturbances of the strata, usually extend horizonta||^ beneath large 
areas of country. As general, however, as this law is, it is by no means applicable to 
the district under consideration ; for instead of being spread out in continuous beds, 
as is usually the case, the coal of this county is found in widely-separated masses, 
which, although often of great thickness, are always very limited in their horizontal 
extent, being in every instance confined to shallow depression in the lower Tarbon- 
iferous, and even Lower Silurian rocks. It is manifest these depressions must have 
been worn in the older rocks, previous to the depositions of the Coal Meai^u^es ; 
though, in many instances, they appear to have been subsequently widened and deep- 
ened, in such a manner as to partly undermine the coal, and cause it to fall, or slide 
from its original horizontal position. 

The first coal mine examined in the county, during the survey, is situated be- 
tween two and three miles north-west of Jamestown, in Sec. 1, Town. 46, R. 15, on 
land owned by Mr. John Robertson. The mine is located partly in a small ravine on 
a north-eastern slope, some eighty or ninety feet below the summit level of the sur- 
rounding country, and near a small branch of Howard's creek. The ravine seems 
to be cut entirely through ihe coal, leaving only a small portion on the right hand, 
or south-east side ; whilst the heavier body, on the other side, owing to the fact, that 
the bed dips some seven or eight degrees to the west or north-west, is, for the most 
part, below the level of the ravine, and has been opened by vertical shafts on that 
side, instead of drifting in from the ravine at a lower level. 

Owing to the fact, that this coal seems to dip into the side of the hill so much 
below the summit of the country, one would naturally suppose a large portion of 
this hill must be composed of coal-bearing strata ; yet numerous exposures show that 
not only this, but all the surrounding hills, from near their base up many feet above 
the level of the mine, consist of undisturbed strata of Encrinital Limestone. 

The main bed of coal here varies much in thickness, in consequence of the irregu- 
larity of the floor upon which it rests ; but, as near as could be ascertained, it ap- 
pears to average about eight feet. As the coal and its accompanying beds of shale 
are not well exposed, no good section could be seen ; though I was informed by a 
miner, who sunk several of the shafts, that there are one or two thinner beds of coal 
alternating with the shale above the main bed. 

The eight-foot bed they are now working, rests directly upon irregular beds or 
heaps of chert, such as are now seen strewed over the surrounding hills. It does 
not, however, look as though originally deposited upon this floor, but is everywhere 
crushed and distorted near the chert, as if the latter had been violently forced up 
into it by some power acting from beneath ; so that the coal appears to be much frac- 
tured, and often presents those peculiar polished surfaces, frequently seen in rocks 
which have been subjected to some kind of motion amongst themselves, while under 
powerful pressure. 
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This coal appears to b« a fair quality of the common bituminous Yariety, and bursa 
freely, though without producing as much flame as many of our western coals, and, 
I am told, is well adapted to blacksmiths' use. Its specific gravity appears to be 
rather less than an average, from which it seems probable it does not contain a large 
per cent of ash. Some ptfritea was seen in the bed ; but as it usually occurs in 
isolated lumps and seams, which are easily separated as the coal is dug out, it is 
comparatiTely free from this impurity as sold to steamboats at the river. It is very 
much inclined to crumble in handling, so that the loss in moving it from place to 
place must be considerable. 

There can be no doubt that this coal is an outlier« that has slidden down from a 
higher position, in consequence of some undermining process^ connected with the 
denudation of the surface of the country. 

Coal has, also, been found near the head of Upper Brush Greek, in Sec. 6, Town. 46, 
R. 15, on land belonging to Mr. L. L. Wood. This mine has been opened by three 
or four vertical shafts sunk in a ravine, near the base of a south or south-east slope, 
more than one hundred feet below the summit of the country. At the time this mine 
was examined, the openings were partly filled with water and loose earth, so that 
the> coal could not be seen. Heaps of dark, shaly matter, and some decomposing 
coal, were lying about the mine, but no specimens from which anything could be 
learned in regard to the quality of the coal were seen. Amongst the loose materials 
about the mine, I found several fragments of the sulphurets of lead and zinc. 

Judging from the few unsatisfactoiy exposures seen near this mine, the coal 
here rests in a depression in the Saccharoidal Sandstone, or the subjacent magnesian 
limestone ; consequently, there is no probability that it passes beneath any of the 
strata of the surrounding hills. 

From Mr. Wood, the' proprietor, I learned that some 20,000 bushels of coal 
have been raised here, and that the bed is about nine feet in thickness. He, also, 
stated that it dips to the south, at an angle of four or five degrees, and that the frag- 
onents of lead and sine, seen by me at the mine, were derived from veins of these 
ores in the coal.* 

Some two miles a little south of east from the above locally, on land owned by 
Mr. John Jones, another coal-bed has been opened, near an outlier of Encrinital 
Limestone. The pits being all filled with water, the coal could not be examined in 
place, but some of it was seen near the mine, from which it would appear to be a 
compact variety, approaching cannel-coal, and of very good quality. 

I was informed by Mr. John C. Balay, who assisted in opening this mine, that 
some twelve or fourteen inches in thickness of black slate overlies the coal-bed, 
which is fifteen feet in thickness ; and that, after passing through the coal, they 
struck a bed of white clay, containing masses of chert. Jle, also, stated that the 
coal dips as much as lO*' to the east 

It is probable, that this coal-bed rests either upon an outlier of Encrinital 
Limestone, or undisturbed strata of magnesian limestone. 

In Sec. 26, Town. 45, R. 17, coal has been found in the Willow Fork of the Mo- 
reau. The coal here rests upon Encrinital Limestone, in the bottom of a valley, whilst 
in the hills on each side, undisturbed beds of the same rock are seen as much as forty 
or fifty feet above the coal. The mine has been opened directly in the bed of the 
branch, where the coal has been penetrated some four or five feet, without passing 
through it. In the bank of the litfle creek, a short distance above the opening, a bed 
some four or five feet in thickness, composed of thin layers of sandstone, is seen over- 

* I nw thin, veln-IIke bodlo of them ores eattiiig fhrongh a bed of caii]ial'«o«l, in an a^Joiniiig 
eoimtj' 

H— n. 
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]^g th« coal, whilst only eight or ten ftet below the opmiag, the bottom of the 
creek ia eompoMd of horiiontal Itjers of Eocrinital Umeetotie. Both the Modatone 
and ooftl dip levea or eight degreea, t, little north of WMt 

At the time this mine wm vuited, the pit or opening wu partty filled with 
mter, so thkt onlj three feet of the coal oonld be nea. It »ppean to conaiK of 
Kltemal« lajera of pnre cumBl-ooal and blaok bitaminomi sla^ matter, in abont 
equal proportions. Below tUs, I was lufermed, a bed of aommon iHtnmlnoiu ooal 
wu sbniek, and penetnited one or two feet. 

In the btftok sbaly matter abont this mine, some beantifDl impregriong of Xqn- 
dcdatdnm and other ooal pUata were seen ; but, owing to the ommbling oonditioa of 
the shale^ it waa impoaaible to presarre apeeimena. 

Some three or four hundred yards a little south of east from the abore loealitj, 
oo the annimit of a hill oompoaed of Encrinital Limestone, at an eleTstian of forty or 
fifty feet abore the ooal-mine, dark bituminons shale and a little ooal have been dag 
oal^ on Mr. Benjamin Oilbert'a land. 

The following aeotion will show the relattoo these beds of coat and riiale bear 
'to the Enorinital Limestone, oo which they rest, and to the surface deposits of the 
Mimtay: — 

ft»S. 


On one of the small tributsTiea of the Moroan, in Sao. 24, Town. 44, R. 15, a coal- 
bed has been epened, which rests directly upon the 2nd MagneBiun Limeatone. Tha 
opening has been. made at the base of a btuO', about fifteen feet in height, which is 
compoaed of " Cotton Bock." I did tfot aee the coal In place, in congeqnence of the 
pit being partly filled with looec materials; bnt one of the gentlemon who opened 
the bed informed me.it was penetrated about Gto feet, without passing through it; 
also, that the coal dipa at a high angle to the east, or towards the bins'. 

The specimens obtained here are iupare oannel-ooal, whioh boms fVeely, with 
a yellow flame, pnng off at the same time a coDsiderable quantity of black smoke, 
and leaving a large araooiit of ash. Portions of the magneaian limestone compoaing 
the blaff, at the base of which the coal ia found, hare fallen or alidden, so as to pre- 
oent the t^pearanee of dipping down aier the coal. In aonsequence of Uua dis- 
turbance, some of the coal haa been subjected to so much presanre, that fragments of 
the magneaian limeatone and chert hare been forced into it - 

A bed of impure cannel-csal haa been discovered at a locality about two milts 
weat of High-Point Lead Mine. It is situated in a Talley, seten^ or eighty feet 
below the highest portions of the sorrounding country; whilst the bills on each side, 
are known to be composed of ondistoibed strata of magneaian limeatone, m much 
as forty or fifty feet aboTe it. 

The thickness of thia bed is unknown, as it has been penetrated by a shaft to a 
depth of fifteen feet, without passing through it No shale or fire-olay waa seen, 
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the coal being immediately overlaid by the usual snrface materiala of the country. 
It ends abruptly against loose materials at the west side, and dips gently towards 
the east. Its exact extent in other directions is unknown, though it is certainly 
circumscribed by the limits of the little valley in which it is found. 

The following is a section across this valley, showing the (ioal, e, resting upon the 
2d Magnesian Limestone, v v, and overlaid by the Quaternary Deposits, Ho, 1. 

Flg4. 



- Coal will, doubtless, be found at other places in the county, as several openings 
have beep made at other localities, where more or less dark shaly matter was found. 
If there is any coal at these localities, it certainly exists under circumstances, in all 
respects, like those already mentioned. 

• IBON ORB. 

Loose masses of iron ore are occasionally seen amongst the chert and other 
rocks, scattered over the sur&ce of the country, in various parts of the county. It 
was only seen at one locality, however, under circumstances indicating beds of even 
limited extent. This was in Sec. 84, Town. 46, R. 16, where Irregular beds are seen 
along a slope, near Lower Brush Creek, composed of rugged cellular masses of the 
Peroxide of Iron. It would' be difficult to come to any very definite conclusion in re- 
gard to the quantity of ore contained in an irregular deposit like this, but it appears 
to be of limited extent. 

LEAD. 

Lead ore has been found; at' numerous localities, over all those portions of the 
county where magnesian limestone forms the surface rock. It is more frequently 
met with as loose fragments, such as miners term ** Float Mineral," mingled with the 
surface deposits, than otherwise, though it is often found filling cavities, fissures, 
joints, &c., in the magnesian limestone, in the form of isolated masses or various 
vein-like expansions. In most cases, the cavities around the ore are filled with 
nothing but tough red clay, though sulphate of baryta (known amongst the miners 
by the name of **tiff ") is often associated with it; ^nd, sometimes, though rarely, 
calo spar and sulphate of zinc, in small quantities, are found in the same pavities. 

The first mine, or lead locality, examined in the county, is in Sec. 24, Town. 47, B. 
15, near a small branch of Howard's Creek. The ore was found amongst loose chert, 
on a slope some seventy feet below the summit of the country. As strata of Encri- 
nital Limestone crop out of the slope below the openings, the lead must have been 
originally derived from that, or some of the newer rocks. No vein was discovered . 
and the probability is, only loose fVagments of "Float Mineral" exist here. 
Much sulphate of baryta was, also, found amongst the loose chert. This is the only 
instance known to me where lead ore has been found in this county, in any position 
above the magnesian limestone. 

In Sec 26, Town. 46, R. 16, lead ore has been found on the land of Mr. Dickson. 
Some five or six openings have been made here, varying from three to ten feet in 

H— n.— 2. • 
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depth. Magnesian limestone was strack in some of the shafts, and penetrated a 
foot or two, bat I could not ascertain whether any ore was found in this rock. I saw 
some sulphnret of lead about the mine, and many fragments of sulphate of baryta, 
both of which were probably found in the surface clay. *' Float Mineral ** has been 
found at numerous localities in this neighborhood. 

In Sec. 6, Town. 45, R. 14, a lead mine has been found on the property of Judge 
James English and Mr. Powell. Some four or fiye shafts have been sunk here, on a 
ridge, but little below the summit level of the country. These openings vary from 
two or three, to thirty feet in depth, and usually struck magnesian* limestone. In 
one of the shafts, a fis&ure was found in the rook, from three to six inches in width, 
bearing nearly north-east and south-west, in which a good deal of lead ore was 
found mingled with clay. In sinking these shafts, they also found a considerable 
quantity of ore in tl^e surface clays. I could not ascertain the quantity of ore taken 
out here, but I was assured it paid well for the labor expended. 

A lead mine has been opened, and worked to some extent, by Messrs. English, 
Sartan & Wells, in Sec. 17, Town. 45,'R. 14. It is situated about one hundred feet be- 
low the summit of the surrounding country, on the slope of a small yalley, which 
finds an outlet into a tributary of the Little Moniteau, known as " Pin-oak Branch." 
Some ten or eleven shafts, varying from thirty to sixty feet in depth, have been sunk, 
besides many shallow surface diggings. In the superficial deposits, a good deal of 
« Float Mineral " was found, some masses of which weighed as much as one hundred 
pounds. These deposits, as usual, consist of clay, with many fragments of chert and 
magnesian limestone, and vary from five to twenty feet in depth. 

After passing through the surface materials, the lead-bearing strata, which here 
consist of the variety of magnesian limestone called <* Cotton Rock," were struck 
and penetrated to various depths. No regular veins were discovered, the ore being 
found in isolated masses, and various flattened sheets or vein-like bodies, in cavities 
and joints of the rock, where it is often associated with red clay, and sometimes 
with masses of sulphate of baryta. 

I was informed, the average yield per man here, wbile the mine was worked, was 
about one hundred, to one hundred and twenty-five pounds a day, though sometimes 
much larger quantities were taken out. In one instance, 10,000 pounds were raised 
by four men in one day. This mine was profitably worked, from the time it was 
opened, until the gold discoveries in California caused all the miners to leave the 
country. << Float Mineral " has been found, in considerable quantities, in many of 
the ravines and branches in this neighborhood. 

In Sec. 10, Town. 45, R. 15, lead has been found on a small branch of Lower Brush 
Creek, on Mr. John English's land. Some twelve feet above the llttie branch, a shaft 
was sunk on the slope of a hill, to a depth of about ten or twelve feet, where, after 
passing through clay, &o., some four or five feet^ lighi-colored magnesian limestone 
was struck, and penetrated six or seven feet In this' rock, a fissure, one or two 
inches in width, was found, filled with lead. It has much the appearance of a true 
vein, though no spars or gangue of any kind appear to be associated with it As 
near as could be seen, the fissure bears nearly north and south, and is filled with lead 
as far as explored. 

Near Burrows' Fork of the Moreau, in Sec. 83^ Town. 44, R. 15, Mr. James Kelley 
discovered lead on government land. The openings were all partiy filled up when 
examined ; but I was informed by Mr. Kelley, that the lead fills a fissure or crack in 
magnesian limestone, about two inches in width, and bearing nearly east and west 
Other smaller seams were, also, seen crossing this at nearly right angles. This mine 
is on a hill, some sixty feet above the level of the creek. Much loose mineral has 
also been found here. 

In the bed of a^tream, known as Straight Fork of the Moreau, in Sec. 12, Town. 
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44, B. 17, lead lias been discoyered on land belonging to Mr. Harrison Kewkirk. The 
lead is seen here filling small cayitles, seams and joints, from a quarter to a half an 
inch in thickness, in magnesian limestone. As far as could be seen, these seams have 
no general parallelism, and run in Tarious directions. A shaft was sunk here on the 
slope of a hill, about twelve feet aboye the creek, where, after penetrating the usual 
surface materials, in which much <<*Float Mineral" was found, to a depth' of ten or 
twelye feet, the same rock seen in the bed of the creek was struck, and the same 
yein-like bodies of mineral discoyered. 

At seyeral places on Smith's Fork of the Morean, in Sec. 24 and 26, of the same 
township and range as the last, a considerable quantity of loose lead ore has been 
found on the surface of the ground. I was informed by Judge Fulks, that after hard 
rains have washed the ground here, as much as half a bushel of loose lead ore can be 
gathered on the space of a few yards square. 

In Sec. 8, Town. 48, B. 16, Mr. Charles Hart, of High-Point, diseoyered lead ore 
on a small branch of Burrows' Fork. He sunk three shafts, on a slope about fifteen 
feet aboye tho creek, to a depth of nine or ten feet After going through three or four 
feet of day, he struck a soft, yellow magnesian limestone^ two or three feet in thick- 
ness, in which lead ore was found, apparently in *' bunches'' or isolated pieces, asso- 
ciated with calo spar. Below this, he struck a soft, gray, porous magnesian lime- 
stone, in which no ore was found. In one of the pits, a fissure was found in the 
upper rock, eighteen inches in width, filled with red clay, containing loose pieces of 
lead ore. 

Perhaps the most valuable discovery of lead yet made in this county, is what is 
known as High-Point Lead Mine. This mine is situated in Sec. 17, Town. 48, B. 15, 
about one mile a little west of south from, and near one hundred feet below, the highest 
point in the county. It was first discovered in 1841, and worked without much 
capital or skill, until about 1846, when, in consequence of bad management and the 
low price of lead, the Company was compelled tq suspend operations. During the 
time this mine was worked, two milUoru of pounds of lead ore are known to have been 
raised and smelted. 

More recently, this mine has passed into the hands of Messrs. Harrison, Berth- 
oud & Co., of St Louis, and is now under the management and direction of one of 
the Company, Mr. Wm. W. Prewett, who is preparing to reopen it When once 
cleared of water, that has accumulated during the time operations have been sus- 
pended, comparatively littie labor will be required to keep it free, as the mine was 
formerly kept dry by buckets, drawn up by a common horse whim, working two or 
three hours a day. 

The explorations here have been prosecuted in such a manner as to fbrm a 
circular pit, about three hundred and thirty feet in circumference at the upper part, 
and eighty feet in depth, which widens out gradually in every direction, fVom the 
top downwards. The middle of this excavation is occupied by an immense mass of 
rock, left by the miners, in the form of a depressed cone, the apex of which rises 
nearly to the top of the mine. The space thus worked out, I was informed by Mr. 
Prewitt, was occupied by masses of broken-up magnesian limestone of several varie- 
ties, confusedly mingled together in a softer material, apparently of the same com- 
position as the masses themselves. Much of the lead ere was found embedded 
directly in this softer substance, but the larger bodies were found occupying cavities 
in it, such as miners term '* pockets," where it was directiy enveloped in a tough 
brownish red clay. To what depth this kind of mingling of materials may extend, 
is unknown, as no essential change was observed as far down as explorations were 
continued. 

Xot only that portion of the mine to which the attention of the miners was 
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niaiul; directs, preeentB the peonlUjities &boTe mentioned, bat the irbolt of tlia 
central corneal msas bus the eune structure and oompoaitjon, to an nnknawn depth, 
excepting that it appears got to be eo rich in lead cue. It hae, hoTever, been pn- 
forated b; the minere in varions directions, and has yielded ranch ore, and ia eTsn 
supposed to cont&in enoagb to paj for irorking it entirel; oat. 

Much of the mingled materiaU within the circnmference of Uio mine, la eo in- 
coherent aa to be worked oat without blaating, whilst the aurroaading wall is qoite 
hard, and coat«iD9 little or do ore, Die richest nesta of ore were found near Oa 
waU-rock, where the miners ea; it was osoall; fooDd in a aacoeasion of bodies, 
forming almost oonUnuouB belts entirely roond the mine ; each belt being aeparated 
hj a few feet of other materiala. 

IVhen this mine was examined, it was still filled with water, to within aiiteeii or ' 
eighleen feet of the (op, as far down as the wall-took coold be seen; howeTer, with 
the eiceptiOD of a thhi bed of sandstone aroaod the top, it consists of "Cotton 
Book;" though I wss informed b; one of the old minera, that, lower down, it is 
composed of a gray, porous rock, which ia, doubUeas, oorrect, aa much of the broken- 
up materiala in the center of the mine is composed of that Tarielj of msgnesian 
limestone, and beds of that nature are known (o occor benealh the " Cotton Rock" 
in this region. The wall-rock, though aimpaTatweln nndiaturbed, is, in places, frac- . 
tured, and so traversed by cleaTage-joints, as to partially obscore the planes of strib- 
tification; but, aafar aa could be asoert^ned, there is no perceptible dip in any direo- 
tion. It appears probable, however, from eiposnres seen in the Barranndiiig eoontrj, 
that there ia a slight general dip of the strata in almost erer; direction, from k pcont 
somewhere near the mine. 

The ore of this mine is a Tory pare anlphnret, and is generally fonnd in large 
cubes. No other minerals appear to be assodajed wiUi it, excepting, very rarely, 
a little oalo spar and zinc blende. 


a terhtDcb tajw ot ««iid«tone[ bb— the mrro 
iKip itnU, with ■ ditj-toot duft (B) In the «Dt«. 

a connected with this interesting mine, as far as coald be seen, 

are bo peculiar, that it would be unsafe, in our present state of knowledge, to eiprew 
any very decided opinion with regard to its probable »tent and valna. If it ma 
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originally a great Tertical cayem in the strata, which has been filled from ahovej 
with broken rocks, clay, lead ore, &c. ; or, if the lead ore has been subsequently 
deposited amongst the other materials, from a solution coming from €ibove, it may be 
expected to terminate when the explorations are carried down to the original bot- 
tom of the cayem. On the contrary, if the lead and other materials have been 
raised to their present position, by forces acting from beneath, it seems highly pro- 
bable, it will be found to continue to an indefinite distance belqv the surface, and 
may eyen increase in quantity at greater depths. It is much to be regretted that the 
condition of the mine was such, when examined (being nearly full of water), that 
most of the £acts which would, probably, haye thrown light upon this interesting and 
.important question, were hidde|HP^O& yiew. 

With a few exceptions, mining,' in this part of the State, has been confined to 
mere surface diggings ; and as none of the mines haye been recently worked, they 
were always found so filled with water and loose materials, that it was impossible 
to make sufficiently careful examinations, to haye a clear and satisfactory under- 
standing of the relations between the ore. and the rocks of the country, or of its 
mode of occurrence in them. It would, therefore, be premature, at the present early 
period in the progress of the suryey, to pronounce upon the probable yalue and ex- 
tent of these metalliferous deposits. The general distribution, howeyer, of galena, 
throughout all that portion of the country underlaid by magnesian limestone, both 
in this rock and mingled with the loose surface deposits of the country, taken in 
connection with the fact that extensiye and'yahiable deposits of this mineral haye 
already been discoyered, seems to warrant the conclusion that the day is not far 
distant, when mining will form one of the important and profitable industrial pur- 
suits of the county. 

In conclusion, I would merely remark, that the citizens of Moniteau county 
manifested that liyely interest in the objects of the suryey, so characteristic of a 
tiberal and enlightened community. I take pleasure in acknowledging, here, my in- 
debtedness for many eyidenoes of their kindness and hospitaliiv, receiyed at their 
hands during the progress of the Suryey. ^• 

P. B. MEEK, 

AenstatU OeologUt. 
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Geological Rooms, State Uniyeksitt, 

Columbia, February. 1st, 1864 
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Prof. G. C. Swallow, 

State Geologist. 

Sir : In carrying out your instructions, I commenced an examina- 
tion of the country between the Missouri and Mississippi rivers, in 
NoYember last, beginning at St. Joseph, and terminating at Hannibal. 
I adopted the line of the Hannibal and St. Joseph Railroad as the 
base of my operations, and made lateral researches to a distance of 
fifteen miles, the extent of my district. 

My examinations, then, were preliminary, having more in view 
general results than connected details, enabling me, subsequently, 
to conclude the survey with more accuracy and despatch. After 
being relieved from subsequent duties under your immediate super- 
vision, I resumed the examinations, and concluded them a few days 
since, and herewith present you with my report. 

In order to simplify detailed description, I have classified the 
vertical section into such sub-series of strata as are peculiar to 
extended localities; commencing with A, and noting in alphabetical 
and descending order. 

It would be superfluous to dwell upon the geological or physical 
features of the valley proper of the Mississippi river, as that part 
of the field was examined by you in person. 

In comiliencing my more detailed examinations, the first locality 
examined was at a point on Salt River, eight miles south south-west 
of Hannibal, where the Hannibal and New London Plank-road 
crosses that valley. At this place, the river has excavated a valley 
to the depth of some two hundred and forty feet, leaving exposed 
a mural escarpment on the north side, of one hundred and fifty feet 
of compact Trenton Limestone, which is fully described in your 
general section 
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It has occurred to me, that this rock would be admirably adapted 
to many kinds of structures in landscape gardening, such, for in- 
stance, as imitations of ancient views. The cavities would hold 
sufficient soil to support a luxuriant growth of cacti, as well as many 
kinds of vines, whilst the harder portions of the rock have solidity 
enough to sustain a structure that would be firm and lasting. 

This formation may be traced along the northern slope of the val- 
ley for fifteen miles above, or west of the plank-road. Here, I ob- 
served several salt springs ; the most important, is known by the 
appellation of "Muldrow Lick." 'The water of this spring was 
formerly used in the manufacture of salt, but is not of sufficient 
strength to make it profitable now. 

On the south side of the valley, this formation (Trenton Lime- 
stone) is only traced for three miles above the plank-road, where it 
passes out of view by a dip towards the west. This dip is sufficient 
to bring down the lower portions of the Encrinital Limestone to the 
same level as th« Trenton, in the short space of half a mile. 

In a distance of five or six miles farther west, or up the river, 
the hills on the south side of the valley are wholly composed of 
Encrinital and Chouteau timestone, supported by the Vermicular 
Sandstone ; whilst the whole northern slope of the valley, immediately 
opposite, is composed of Trenton Limestone. 

Here," then, we have an interesting example of the disturbances 
and upheaving of strata, by the operation of internal forces ; by which, 
rocks belonging to entirely difierent systems, occupying, in their 
original undisturbed condition, widely difierent elevations, are brought 
upon the same horizon. 

The above-mentioned dip, together with a similar one to the east, 
or towards the Mississippi river, forms an anticlinal axis, the trend 
of which is nearly north and south, extending beyond the southern 
limits of this district, as you have observed in your reconnoissance of 
the country, between Hannibal and Louisiana. On following this 
axis of elevation north, it is found to. terminate on the north side of 
the valley of Salt River, by a northern dip of the strata; so that in 
going to Hannibal, on the Mississippi river, only eight miles north of 
Salt River, the Silurian rocks, which ar« seen in the bluffs on Salt 
River, two hundred and forty-five feet in thickness, are wholly sub- 
merged beneath.the water at Hannibal. This fact will, also, be more 
clearly illustrated by your section along the south side of Marion 
county, which is situated nearly parallel with Salt River, and only 
six miles north of it. 
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In following up the valley of Salt River, I find that on the north 
Bide, at Cindnnati, on Sec. 8, Town. 56, R. 6, the Trenton Lime- 
stone is lost sight of, in consequence of a dip towards the west, under 
a similar condition to that mentioned as occurring on the south side 
of the valley, a few miles below. The upper portion of the blufiF is 
here composed of Encrinital and Chouteau Limestone, one hundred 
and twenty feet in thickness. Beneath .the base of the Chouteau 
Limestone, there is a slope of some eighty feet perpendicular height, 
in which is exposed broken fragments of shale, belonging to the Ver- 
micular Sandstone. 

At Newport, four miles above this, the section exposed is the 
same as at Cincinnati, except that^ shale is seen in place, under the 
Chouteau Limestone. 

From Newport I crossed the river, and examined on S. E. J, 
Sec. 33, Town. 65, R. 7, for the first time, a locality of the Lick 
Creek coal-fields. The order of superposition of thebeds composing 
this portion of the coal-bearing strata, will be better understood by 
examining the following sections : — 

No. 1. — 6 feet bitaminous shale, of a loose, thinly laminated structure, in- 

terstratified with fine ashy, silicious, earth-like matter, with 
small globular concretions of like material, and occasionally 
a large, dark blue, calcareous concretion, of a flattened oToid 
form, of some 200 or 800 pounds in weight. 

No. 2. — 1} feet coal. 

No. 8. — 26 ** slide, with fragments of chert. 

No. 4. — 140 " white Encrinital Limestone. 

No. 5. — 20 '' gray Chouteau Limestone. 

No. 6. — 16 ** slide,' to bottom of creek. 

This section was overlaid by loess to the depth of fifteen feet, 
on the S. W. J, Sec. 22, Town. 54, R. 7. The following section 
was observed: — 

No. 1. — 18 feet loess. 
No. 2. — 2 « blue impure limestone. 
No. 8. — 8 " blue argillaceous shale. 

No. 4. — 6 '* bituminous shale, similar to the preceding section, No. 2. 
No. 5.-2 " coal. 
No. 6.— 8 <• yellow, or fire-clay. 

No. 7. — 22 ** slide, with broken fragments of arenaceous shale. 
No. 8. — 60 ** white Encrinital Lijnestone. 

Bed of Lick Creek. 

On the N. E. J, Sec. 12, Town. 64, R. 8, the following section 
is seen : — 
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No. 1. — 8 feet bituminoufl shale. 

No. 2. — 1} " coal. 

No. 8.-2 " yellow clay. 

No. 4.-2 '< bluish gray, concretionary ifnpnre limestone. 

No. 5.-8} ** yellowish brown, impure limestone. 

No. 6..-— 86 ** Archimedes Limestone. 

This section is oyerlaid by twenty-two feet of loess. 

The foregoing sections embrace most of the strata belonging to 
the Lick Creek coal-fields, as observed in most of the area of the 
district, south of Salt River, west of Lick Creek, and North Fork of 
Salt River and the Grand Divide. At the latter point, this section 
is augmented by the interpolation, of other beds, including one of 
coal. 

The organic remains of this section, are Nos. 2, 3, 4,^ 9, 11, 12, 
13, 15, 16, 19, 22, 23, 26, 29, 30, 33, 35 and 40, of the catalogue 
appended to this report. 

The upper limestones of this series seem to possess hydraulic 
properties, and are found in the greatest abundance, near the surface, 
in the vicinity of Paris, Monroe county. Between Lick Creek and 
the South Fork of Salt River, the coal of this section is most avail- 
able. Here, the stratum occupies nearly a horizontal position, near 
the surface, and is from twenty to twenty-four inches in thickness. 
It is of compact laminar structure ; imperfect conchoidal fracture ; 
a light lustrous black color ; bums freely ; • and, when free from 
pyrites, is of excellent quality. Out-crops are so numerous that it 
is superfluous to mention localities. It is sufficient to say that it' is 
found in every ravine, and on nearly every quarter section. The 
facilities for mining are superior, as the underlying stratum is of a 
consistency that will render excavation comparatively easy ; whilst 
the small amount of superincumbent strata will not require expensive 
props to support the cap-rock. 

Coal is found in small quantities north of Salt River, and east 
of the North Fork, on Sec. 27, Town. 66, R. 8, and a few other 
places ; but their position is equivocal, being, probably, only outliers 
of beds farther west. 

The coal of the Lick Creek section is also found on the North 
Fork of Salt River, oji Sec. 6, Town. 56, R. 9, and vicinity. The 
stratum is about eighteen inches in thickness, and is overlaid by 
argillaceous shale, highly impregnated with alum. These are sup^- 
ported by ten feet of dark gray, impure limestone, interstratified with 
hard, compact, yellowish gray slate, chert, and small globular silicious 
geodes, the cavities of which are filled with crystals of quartz. The 
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upper portion of this stratum merges into a yellow shale, upon which 
the coal rests, and the lower portion passes under the bed of the 
river. 

About twelve miles up the river, at a point nearly due south of 
Shelbyville, coal is found in connection with a* saccharoidal sand- 
stone, highly quartzoze, and Archimedes Limestone. The stratum is 
about twenty inches in thickness, of medium, quality, and, probably, 
also belongs to the Lick Creek series. In this vicinity, I observed 
a great number of geodes, filled with crystals of quartz, of nearly 
every variety of form and size. They vary from two to fifteen 
inches in diameter ; they are spheroidal. 

No coal was found north of this point ; but I see no good reason 
why it should not be found as far north as the northern limits of 
this district. 

At, or near Sharpsburg, on Sec. 2, Town. 56, R. 8, the Encri- 
nital Limestone is immediately overlaid by forty feet of brown mica- 
ceous sandstone ; and frequent indications tend to the conclusion that 
this is the surface rock, between this and the Grand Divide, and for 
sixty or seventy miles beyond; but at that place (the Grand Divide) 
are interpolated, between it and the supporting rock, several strata, 
not represented in the section at Sharpsburg. . Similar interpolations 
are repeated in going west, until this sandstone is found overlying 
nearly all the series of the Coal Measures. This rock will be noticed 
more fully hereafter. 

The foundation of the lower coal-bearing rock, hitherto described, 
and represented in the difierent sections, consists of the Lower Car- 
boniferous beds. . This order is preserved along the valley of Salt 
River and its principal branches, to a meridian passing through Paris, 
Monroe county, and in some instances farther west, where they pass 
out of view by the superior elevation of the country. 

These formations are found over nearly the entire county, east 
of the meridian indicated, and will become of great importance in 
furnishing excellent material for building purposes, including orna- 
mental structures and monuments of a simple order of architecture. 
Rocks, for burning a superior article of lime, may be selected at most 
any locality. Organic remains, similar to those of your catalogue 
of Encrinital Limestone. 

From the Grand Divide to Grand Chariton, the strata dip towards 
the west; and the section, hitherto under consideration, -passes under, 
and is succeeded by other stfata, in the ascending order, which are 
represented in the vertical section by Nos. 43, 44^ 45, 46, 47, 48, 


126 GEOLOGIiJAL SURVEY. 

49, 50, 51, 52, 53, 54, 55 and 56. This section is found in the 
valley of Clay-Bank Creek, an eastern tributary of Middle Fork 
of the Chariton, three miles north of McGee College, in Macon 
county. 

For organic remains, see catalogue Nos, 3, 11, 12, 16, 17, 18, 19, 
20, 26, 30 and 32, 

Vegetable impressions ooonr in the lower portions of stratum No. 46, of a flat- 
tened stem-like form, promiscuoosly intermingled with the rock, and forming about 
one-eighth of the entire meuss. This sandstone is hard, and, generally, of a light 
yellowish brown color, changing in places to a dall| bluish gray. This is underlaid 
by about tweWe feet of argillaceous shale, changing to an arenaceous. slate, in some 
localities. . These rest upon No. 49, the most important coal-bed in this district. At 
B. FowelVs bank, on Sec. 14, Town. 56, B. 15, it is six feet in thickness, including 
a six-inch stratum of clay, and has a fine laminated structure, with a dull black, char- 
coal color and appearance. It is very light ; bums freely, and contains but little 
pyrites. Judging by its lightness, I sliould suppose it would produce but a small 
proportion of ash or residuum. Its freedom from sulphuret of iron, renders it a 
yaluable coal for steamboats and smiths. By accident, fire was conununicated to this 
stratum, on the premises of E. S. Gibson, Esq., which revealed its existence at that 
point. After burning seyeral weeks it was extinguished with much difficulty. 

I traced this stratum west to Fish-trap Ford, on Grand Chariton, in the north- 
east corner of Chariton county, where I found it on a level with high-water mark. 
To the north, it soon passes under the bed of the river. 

Stratum No. 52 bums into good lime, and may be used for underpinning. 

Stratum No. 55 is an inferior article of coal, containing too much sulphuret 
of iron. 

This stratum of coal is extensively available in the' district between East and 
Grand Chariton rivers, and again in the valley of Grand River, west of the high 
grounds included in the Elk Knobs. 

At some localities, stratum forty-nine, and the shale above it, were subjected to 
the denuding action of water, * by which the surface was cut 'into small ravines or 
cavities, resembling cross-sections of small hollows, which were sulisequently fiUed 
up with different material. In one instance, it is composed of broken fragments of 
sandstone ; at another point, the space is occupied by a hard, dark fermginous con- 
glomerate, composed of sand and gravel ; and, at still another, the coal appears to be 
entirely cut away, and the interval filled with a brilliant red clay. This locality was 
formerly much visited by the aborigines, who made extensive use of this clay in 
painting their implements and decorating their persons. 

On Rocky Branch, on the west side of the valley of Grand Chariton, two miles 
below the railroad, strata from No. 85 to 42 inclusive, are found cropping out. 

No. 42 is a hard, compact, impure limestone, suitable for ordinary building pur* 
poses, but the available quantity is too limited to be of great importance. 

^In the valley of East Chariton I obeerred a surface of smooth, hard limestone^ marked with two 
oonrses of striaa; one hearing south, ten degrees east ; and the other^isouth, twelve degrees west; and 
crowing each other. The lines of the working in each course are paralk)], and one Ibot, or more, apart 
Those bearing east are partially curved, with, occasionally, slight strife between the principal parallela. 
The grooves are angular, remarkably smooth and regular, about three-fourths of an iuch in depth, and 
acme are twenty-five feet In length. The surface thus marked, includes an area of about four hundred 
square feet, and is so prominent that it attracts the attention of the most casual observers. This locality 
i» in the bed of East Chariton River, thrw milea south-east of Bloomington, Macon county. 
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Sirainm 46, in the preceding section, is here a compact sandstone, that weathers 
well, and may be used for some structures to a good adyanjage. 

No. 88 IS a coal similar in character to that of No. 49, hitherto described, and 
is two feet thick. 

The Fossils obtained at this locality may be seen in catalogne, Nos. 8, 12, 16, 
17, 18, 21, 26 and 80. 

This section, and the preceding stratum, .is very generally found in this valley, 
on Mush Fork, and strata Nos. 88 and 89 on Little Yellow, below Harrey's Mill. 

Between Little Yellow Creek and Grand River, the strata, from 26 to 84 inclusive, 
crop out Nos. 26 axAl 82, as observed on Little Yellow Creek, north of the railroad, 
and Utica, Livingston county, furnish good building materials ; but, at most of the 
other localities, these rocks would not withstand the vicissitudes of the atmosphere. 

The organic remains obtained are, Nos. 1, 8, 7, 9, 11, 12, 18, 16, 17, 18, 19, 21, 
28, 26, 27, 29, 80, 88, and 89, of the catalogue. 

Immediately above the section on Bocky Branch, and on Little Yellow, or east 
of Goulston's Mill, over the section last under consideration, we again meet with the 
micaceous sandstone of Sharpsburg, before mentioned. At the former point, and in 
the Elk Knobs, it appears to have attained a thickness of some hundred and fifty 
feet, and increases in thickness northward, probably in consequence of having been 
less exposed to denuding forces, in that direction. It, probably, constitutes the prin- 
cipal formation in the Elk Knobs, which constitute the peculiar topographical fea- 
tures of the country, north of the Hannibal and St. Joseph railroad, and west of 
Grand Chariton. They consist of short conical ridges, formed by irregular ravines. 
Two often head in a point common to both ; and, after running in opposite directions, 
curve abruptly and unite again ; thus forming, what is generally called, the ** Knobs." 
Some of them are so regular in contour, that they resemble mere the works of art 
than of Nature. The tendency to this* peculiarity may be traced along the line of 
the railroad to Little Yellow Creek, and north of this, over the high'.'r portions of 
Linn county, and west of Grand River, between Monroe's Bluff and the Blue Mounds, 
in Livingston county; 

In the valley of Grand River this sandstone has been worn away, to give place to 
that stream. At Utica, in Livingston county, near the junction of the Forks of 
Grand River, it appears in a cliif, one hundred feet high, and there passes under the 
limestone of the overlying Coal Measures. 

The strata, Nos. 21 to 26 inclusive, next appear, and are mostly composed of 
Sharpsburg sandstone, or that formation just under consideration, including two 
strata of coal. In this sandstone, at this locality, are many remains* of plants and 
concretions, with nuclei of vegetable and other matter. * 


*0n Big Branch, seren miles west of Utica, the fossil tttnnp of a tree is seen, that originally must 
have been two feet in diameter. It resembles a stiunp flir advanced in decay; it is partially carboniised; 
has a brownish black colof, and bums readily. The bark and roots are obyious ; and its ligneous stmo 
ture is obserred at a glance. Its composition is entirely distinct from the rock in which it is embedded, 
though many small particles of a similar substance is found inoorporatod with the rock. 

A &w feet abore this I obserred many impressions of leaves of plan^; and, still higher, a laigv 
shellf resenlftlng some Tarieties of our fresh water IThio, 

Tl^ lower stratum of coal, No. 24 in this section, is found cropping out in ttie cliff at Utica, about 
thirty mm aboTe the water-line of the rirer. It is from ti>urteen to twenty inches in thickness, and of 
good quality. It Is, also, found in Monroe's Bluff, at aeveral points between that and the Blue Mounds, 
at the head of Brush Greek, and on Clear Greek, at the base of the Blue Mounds. It is, also, found on 
the East Fork, a few miles north of ChOlIcothe, the county town of LiTlngston, and on the premises of 
Dr. Gilbert, on Medicine Greek; and should be found In the valley of Shoal Creek, between Hizon's and 
Hahan'soldmiU. 
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The upper stratam, No. 22, is worked on the ladd of Mr. Joseph Clark, in the 
Tallej of the West Fork of Grand Biver, on the N. £. }, Sec. 8, Town. 56, B. 25 
This stratum is about eighteen inches in thickness, and of medium quality. Unless 
it is confined to a small area, it should be. found on or near the summit of the bluff 
at Udca ; in the Blue Mounds, below the lower limestone, and along the two Forks 
of Grand Biver to the northern limits of this district. 

With this series terminates that portion of the Coal Measures 
known to contain beds of workable coal; as no coal^ in any useful 
quantities, is found in the series above. 

It will be seen, from the preceding, that there are at least five 
beds of coal included in the Goal Measures of this district, with an 
aggregate thickness of eighteen feet: This will funj^ish an inex- 
haustible supply of one of the importajit elements of future wealth 
and prosperity. Though the quantity and value, according to pres- 
ent standards, may be expressed in numbers, yet the effects it will 
produce in the development of the great interests of social life can- 
not be foreseen or estimated. 

The next strata in the ascending order, Nos. 11, 12, 13, 14, 15, 
16, 17, 18, 19, and 20, are composed of limestones of various colors 
and grades of purity, with a few beds of shale, as the vertical sec- 
tion indicates. Their aggregate thickness is near one hundred feet, 
and they are the surface rock of nine-tenths of the district west of 
Grand River. At Utica, and White's Mill, on Shoal Creek, they 
are seen resting immediately upon the Sharpsburg Sandstone. At 
Jacob Hulser's, Sec. 19, Town. 66, R. 27, they are well exposed, 
and likewise in the valley of Grindstone Creek, DeKalb county, 
where they also overlie the Sharpsburg sandstone. From the ex- 
tensive exposures of that formation,- in the lower portions of the valley, 
the stream takes its name. The upper portiong of the section are 
exposed at different points along the valley of Shoal Creek, to the 
head of the stream ; on Brush and McDaniers Creek, on Smith's 
Fork, near Plattsburg, on Castile, and Third Fork of Platte river ; 
and it is wholly seen in the high rocky bluff of "Bond Town," above 
St. Joseph. 

The fossils * observed in these strata are, Nos. 3, 5, 6, 8, 9, 10, 
11, 12, 16, 17, 18, JL9, 23, 24, 26, 33, 36, 36, 38, and 41 of the cata- 
logue. 


* strata Nos. 10 .and 12 of the yertic&l section abound in organic remains, 
whioh are most abundant at the heads of Smith's Branch, in the Ticinitj of Platte- 
bnrg. A good collection may be had at many localities in that yicinity* 
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In addition to these, there axe some two or three varieties that 
are new. 

Many of the strata of this section will answer a good pnrposOi for nnder-paving 
bridge abutments, and for rough stone buildings ; while but few are capable of 
reoeiylng a dresdng, sufficient for fine work. No. 14 is composed of pure white 
limestone, of an oolitic structure, remarkably compact, and well adapted to fine 
work. It is massiye, but may be quarried or split into any conyenient form. It is 
available in the valley of Shoal Creek, in the vicinity of Kingston, in the valley of 
Castile, f^ie miles below the Hannibal and St. Joseph Railroad, and, probably, in the 
valley of Grindstone. It would, also, make excellent lime* 

Ko. 10 in the vertical section, as seen at Skinner's mill, is also an excellent 
building material, particularly for heavy abutments and arches ; but it is too high 
in the series to be available, except at some high points on the Missouri river. 

This series will furnish many localities, west of the East Fork of Grand River, 
with g6od and convenient rock for general purposes of building, and, at some few 
points, the common omamentis, such as window and door sills. 

Stratum 11 is composed of disintegrated chert, of a dull, reddish brown color, 
varying from that to a creamy white ; is a light porous substance ; at some locali- 
ties it has attained a considerable density, with portions of chert incorporated ; at 
others, it is soft and friable. Where this has been subjected to disintegration, it 
leaves exposed many fragments of chert, as is seen at Flint Hill, two miles south of 
Kingston. This stratum furnished me a convenient guide in ascertaining the relative 
position of strata in the series. 

In the valley of Grindstone, Sec. 8, Town. 67, R. 81, is found a red, chocolate- 
colored silicious day; or shale, -vi^ich, from its similarity in many respects to a 
material extensively used in Ohio, and other States, as a pigment, would, doubtless, 
furnish a cheap and abundant material for that purpose. ]^hen ground in oil, 
the color may be varied by adding a small quantity of white lead, lamp black, or 
other cheap paint, to suit the taste. This kind of paint is highly useful, not only 
for Ornamental purposes, but, also, for rendering roofs fire-proof, by applying several 
heavy coats to the shingles. So soon as the oil evaporates, the strong coating of 
silioious matter left on the surface will prevent a roof from taking fire from sparks, 
or even large coals. 

Strata -2, 8, 4, 6, 6, 7, 8 and 9, in the vertical section, are mostly composed of 
arenaceous matter, and constitute the formation of the upper portions of the Blue 
Mounds. The only stratum in this series worthy of particular note, is Ko. 5. This 
is composed of dark brown, variegated, and buff-colored sandstone, twenty-one feet 
in thickness. When first removed from its native bed, it is soft, and easily worked 
into any useful form ; but, when exposed to the atmosphere, it hardens and is covered 
with a coating of white silica, that renders it comparatively impervious to water, and 
so hard and quartsose that it readily yields q[>arks with the steel. This will, un- 
doubtedly, be found a cheap, durable, and convenient building stone, and, on that 
account, valuable. This stratum is seen at tl^ heads of Clear and Mound Creeks. 

The highest stratum, or No. 2, is a light gray limestone, that would, probably, 
bum into tolerably good lime. 

Excepting the Quaternary deposits, this series is the highest in 

the vertical section ; and the Blue Mounds, in which they occur, the 

highest point in the district ; as no representative of any portion of 

the strata is found elsewhere. I observed the same formation in the 

high grounds west of Fort Leavenworth, Kansas Territory. 
I— II. 
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These Mounds are situated about ten miles south of the Porks 
of Grand River. On the north side, they rise rather abruptly to an 
elevation of some three hundred and fifty feet above Grand River 
valley, and gradually recede towards the south-east and north-west, 
and south of south-west, until they again merge into the common 
level of the. country. Their area, I should judge to be equal to one 
and a half congressional townships. 

Their topography, undoubtedly, gave rise to their name ; for they 
have that peculiar regular contour of surface, and mound-like form, 
incident to districts where the frame-work of the country is composed 
of strata that disintegrate readily, or are easily worn away. 

Notwithstanding the elevated and broken aspect of this Mound 
country, it is very productive, especially the iiorthem portion. The 
reason of this will appear in the description of the next series, or 
the superficial deposits. 

This section closes the vertical section, so far as relates to the 
stratified or sedimentary rocks. I shall, therefore, make a slight 
reference to their general position. 

The distance across the State, between Hannibal and St. Joseph, 
is two hundred and ten miles, and the bearing varies but little from 
a due west course. 

The bed of the Missouri river, at St. Joseph, is elevated three 
hundred and twenty-five feet above that of the Mississippi, at Han- 
nibal ; and the aggregate thickness of the strata between those points 
amounts to eight hundred and thirty feet. 

The principal coal-beds, as observed in Macon county, are nearly 
on the same horizon with the bed of the Missouri river, at St. 
Joseph ; but at the latter point the superincumbent strata, below the 
bed of the river, amounts to three hundred and fifty-five feet ; and in 
no portion of the district can these coal strata be reached, in the 
valley of the Missouri river, in less than three hundred feet below 
the surface; premising, however, that the strata are constant in 
their thickness and horizontal position. 

The strata generally increase in volume in going west, especially 
those of shale, which also becoihe more arenaceous. 

QUATERNARY. 

The Loess, from ten to seventy feet in depth, is the principal 
deposit of this age, and extends from the Mississippi to the Missouri 
river. It is similar, in all its characteristics, to that you so extensively 
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observed along the bluffs of the Missouri river, in the north-west part 
of the State, and is, probably, a continuation of the same formation. 

Nearly every locality in the district gives evidence of identity, 
in the existence of small calcareous concretions and portions of 
shells.* 

Little or no gravel was found, except in close proximity to the 
Mississippi and Missouri rivers ; and but few transported boulders of 
any considerable magnitude. The largest, containing a cubic yard 
or more, lies on the surface near the railroad, on the summit between 
Castile Creek and Third Fork of Platte River. 

The deposit of Loess exerts an important controlling influence in 
this district, for, without itj the coal-field, that extends over half the 
area, would be a barren waste; for the shales and sandstone mem- 
bers of the Coal Measures are developed in the usual degred, and 
would produce the usual deleterious effect upon the soils. But no 
suth effects are produced here ; for this Loess, rich in mineral fertiliz- 
ing matters, covers those substances to such a depth aa effectually 
to prevent them from mixing with the soil, except in limited 
localities. 

It is not alone in the coal district that great advantages are 
derived from this deposit; but whatever preeminence this district, 
and, probably. North Missouri generally, enjoys in this respect, it is 
alone due to this deposit. 

After the foregoing remarks, little is necessary to be said in relation to soils. 
The soil in all parts of the district is fertile in the highest degree, with slight 
modifications, requiring only a different mode of cnlture, and the products adapted 
to different localities, to produce equal results. Perhaps the preponderance may be 
in favor of the limestone district, west of Grand River, especially when we take into 
consideration, that the products best adapted to that region are those that now yield 
the greatest profit on the labor expended; but, should circumstances change, that 
preponderance will be lost 

At some few localities in the district, the soil is thin and heavy, in consequence 
of a superabundance of clay ; but where it is properly tilled, and the subsoil is in 
reach of the plow, so as to be brought up and mixed with the surface, it becomes fri- 
able and produces well. Such a soil is remarkably well adapted to the cereal pro- 
ducts, maturing those plants without the addition of artificial stimulants, so apt to 
produce a redundancy of straw at the expense of a proper development of grain. 

The soil in Macon county is remarkably well adapted to the production of a su- 
perior article of tobacco ; also, the upper portions of Chariton county, the higher 


* The Hon. 0«Ofge Munioe, of UTingiton oounty, a gentleinaii of intelUgeuee and veraelty, in- 
formed me that, in sinking a shaft for a well, new his residenoe, at Monroe's Blnff, elevated about three 
hundred foet above Grand Rlrer, a large quantity of shells, In a good state of preserration, were throirn 
up from a depth of forty foet below the sorfooe, and with them a marl exceedingly rich in the elements 
of fertility. This locality rests upon the Sharpebiug nndstone. 

I— n— 2 
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portions of Linn, and the Bonth-eastem portitons of lavingston, and, also, the opper 
portions not included in the limestone district. 

These regions will become as famons, for the production of superior tobacco, as 
were the most favored portions of Virginia in her palmiest days. 

There is yet another variety of soil deserving attention — the alluvial deposits 
of the valleys, usually denominated « Bottoms," in the West. This soil is neces- 
sarily deep and of unbounded fertility, well adapted to the growth of Indian com 
and hemp, but not to wheat and small grains, in consequence of its excessive fatness, 
or superabundance of organic matter. 

In the valley of Grand River the bottoms vary from three to five miles in width, 
and are elevated from twenty to thirty feet above the bed, and above ordinary high- 
water mark. In the valley of Grand Chariton Uie bottom-lands are about equal in 
extent to those on Grand River, but not elevated so high above the bed of the stream^ 
and are, consequently, more frequently inundated. 

Timber usually exists in the valleys and alon^ wafer couiBes, of the usual va- 
rieties found in this State, and the West generally. The most abundant and valu- 
able varieties are the different kinds of white and black oaks, black and white wal- 
nut, and, occasionally, a grove of maples (Acer Saecharinum). The supply would be 
sufficient for domestic and agricultural purposes, if it were equally distributed ; es- 
pecially when we take into consideration the facilities the Hannibal and St. Joseph 
railroad will afford in distributing the products of the foreeti and the coal-beds found 
along that line. 

The Osage Orange, too, is under extensive experiment here, and, thus far, 
promises well ; and, should success finally attend the rearing of hedges for fencing 
purposes, a small amount of timber will suffice this district. 

It will be seen, by an inspection of the map, that this district is traversed by 
several rivers, with their branches diverging in every direction, and watering the 
country in an admirable manner. The largest of these is Grand River, running 
nearly north and south through the center of the district This stream is navigable 
two months in the year for small steamboats (or those carrying eighty or a hundred 
tons), from its mouth up to the junction of the East and West Forks, and for keel 
boats thirty miles higher up the East Branch. The fall of the stream is less than a 
foot per mile. It runs over a muddy bed, except at Munroe's Bluff or Rapids, where 
it passes over a limestone bottom. . 

Grand Chariton is next in size. The volume of water is, perhaps, less than half 
that of Grand River, and, in almost all other respects, the same. Salt River dis- 
charges less water than Grand Chariton, and differs from it by being composed of 
alternate pools and rapids. These streams will afford no other facilities to the busi- 
ness of the country than in creating water-power, for which Salt River and its 
branches are well adapted. Several of the minor streams, too, are well suited to 
that purpose, particularly Medicine and Shoal Creeks. Many of the mill-sites on the 
streams are occupied by ordinary structures, with indifferent machinery ; but on 
Platte river and its branches are a few mills, supplied with modem and improved 
appliances. At Utica, Livingston county, an establishment is now in course of 
construction on an extended scale ; and, all things considered, I should suppose that 
a sufficient amount of water-power can be obtained to supply the domestic wants for 
many years to come. 

There is but little waste land in this district. This cironmstance, with the ex- 
ceeding fertility and durability of the soil, and its adaptation to the various products 
of this climate ; its exhaustless beds of coal, and its salubrious climate, renders this 
a favored district, and capable of sustaining a population as dense as any other por- 
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tion of equal extent in the northern temperate zone. And I can but express a grati- 
fication for the trust you confided in me, in assigning so important and interesting a 
field to mj charge, and thereby connecting me in an humble way with the deyelop- 
ment of its resources. 

There are, probably, but few portions of equal extent, where the geological or 
natural advantages of the country and internal improTements will react upon each 
other with such important results. I have been frequently impressed, during the 
progress of my researches, with the great adYantages that may accrue to the State, 
as well as to indiyidual corporations, by conducting geological investigations with 
the Tarious lines of public improvements now in progress, or that may hereafter be 
undertaken, in various parts of the State. 

The science of Geology, which has of late shed such a brilliant flood of light 
upon mining, agriculture, and various other branches of industry, bids fair to furnish 
the civil engineer with one of the surest and safest collateral aids in selecting and 
locating roads, canals, &o. 

In consequence of your recent professional tour down the Missouri river, fVom 
the State line, I made no examinations in the immediate vicinity of that stream, save 
in relation to the supposed existence of rock in the bed of the river, near the city of 
St. Joseph; being assured that, formerly, rocks were visible at low water, which are 
now covered with sand, in consequence of a change of the ohazmel. My examin- 
ations proved that these coi]gectures were founded on fact, though my preparations 
were not sufScient to ascertain their precise character. They are, probably, out- 
liers of ledges in the vicinity. 

I am indebted to your able and accomplished assistant, Bfr. F. B. Meek, for 
many important suggestions, and other professional courtesies, of great value to me. 
All of which is respeotfiilly submitted. 

F. HAWN, 

Anitiant QeologitU 
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CATALOGUE OF FOSSILS, 

FROM THE GOAL MEASURES, ON THE LINE OF THE HANNIBAL AND ST. JOSEPH RAILROAD, 

COLLECTED BY F. HAWN. 


No. 1.— Odamitei —2 sp. (Undt), Loeiui Creek, Linn eoontyi GhllUeoCfae and Hunts- 

• rlUeroad. 

No. 2.— ChaeUtes mOUporaoaa — Fanington's Mill, Sec 80, Town. 68, R. 14. 

No. Z.^Zapkrenii» — (Undt.),N. E. ^ See. 8, Town. 66^ R.2&, Immediatelj abore tli» 

ooal strata. 

No. 4. — OyaihophyUwn ~ Hoorer's Greek, 8. W. ^ See. 86, Town- b% R. 18. 

No. b.—Sjpringopora — (Uadt), on Smith's Branch, Ibur milea east of Plattsbnig. 

No. 6. — JBefepora —Union Mills, Platte county. Grindstone Greek. 

No. 7.— .FbiesfeOa — Oonlston's Mill, Little TeUow, B. ^ S. W. ^Sec 19, Town. 68, R.18. 

No. 8. — Area — Fonr miles east of Plattsborg, Glinton oo.,and Sec 0. Town.57, R. 16. 

No. 9. — 0rthitumbrtuMlum — Union MUls, PUtte oounty, and N. W. eomer N. S. }^ Sec 12, 

Town. 64, R. 8. 

No. 10. retiqiirudaf —Smith's Branch, fimr miles east of HattsbQi^ Clinton oonn^j. 

No. 11.— S^Hri/er Mnadiaehamu^.,. —Generally diffused. 

No. 12. Utieaiut ^.— Ranges tluough the whole series. 

No. 13. itrialmt. — S. E. ^ See. 18, Town. 64, R. 7, and B. >^ 8. W. Jk^ Sec. 10, Town- 

68, R. 18. 

No. 14. hemipUeata —(Hall), FortLearenworth, K. T. 

No. 16. KenUtOetntU. — (Shumard), &oct<tpUaattu (Hall), S. W. J^ Sec. 22, Town. 64, R. 7. 

No. 16.— iVoduetitf SanireUculabu,—Yerj generally diffused through the series. 

No. 17. eotiaius -Very generally diffused— abundant at Smith's Braneh, Clinton oo. 

No. 18. aequieottaiut —(Shumard), Union Mills and Platte oounty. 

No. 19. Wabathentii — N. J^ B. ^ N. W. J^ Sec 9, Town. 64,R. 7, N. B. ^ N. E. ^ Sec 

24, Town. 66, R. 7. 

No. 20. eon. —Rutherford's Mill, East Chariton, Sec 26, Town. 66^ R. 16. 

No. 21. pundatui —Smith's Branch, four miles eAtt of Plattsboig. 

No. 22. tptenderu —Four miles east of Plattsburg. 

No. 23.— Ifcre6rate2a mUOUa !..— (Hall), Skinner's Mills, Platte Rirer, Platte oo^nfy. 

No. 24. plano-ndocUar —Joseph Clark's, West Fork, Grand Rirer. 

No. 26. — — (Undt large plicated, probably new), fbur miles east of Flattsbmts. 

No. ^ — CTumeUi metUoba —(Norwood and Pratten), S. E. ^ Sec 18, Town. 64, R. 7, and lower 

ooal-bearing rock. 

No. 27. ffrtund(fera —Locust Greek, Linn county, Ghillioothe and Hnntsrille road. 

No. 28. '{SmUhf^ «... — Goleiar's Mill, Medidne Greek, half a mile north of railroad. 

No. 29.— OrMcttfefifea. —Three miles north of McGee GoUege, on S. W. ^ 8. W. i^ Town. 

66, R. 16. 
No. 80.— BeZZei>qpftofi —(Undt.), Utlea, lirlngiton ooonly, Mussel Fork, half a mile bdow 

State road. 
No. 81.— jS^rrdyiqporo —(Undt.), N. E. ^ Sec 8, Town. 66^ R. 26, immediatdy abore the 

ooal strata. 
No.82.— ZAVMla —(Undt), S. W. ^ W. W. ^ Sec 22, Town. 66, R. 16, three rnOes 

north of McGee College. 

No. S^.-'JOoHtma, i. *-N. B. J^ N. B. J^ Sec 24, Town. 66, R. 80. 

No. 84. .*. —(Undt), Rutherlbrd's Mill, East Chariton, Sec 26, Town. 66, R.16. 

No. 36.-^Acto» —2 (Undt) spw, on Smith's Branch, fbur miles east of Plattsburg. 

No. 86.— Jfyottna tubqvadrcUa —(Shumard), Union Mills, Piatt* connty.. 

No. 87.— CVpriotmfto —On Smith's Branch, Ibur milea east of Plsttsborg. 

No.88.— iYniia —(Undt), N. B. i^ N. B. ^ Sec 24, Town. 66, R. 80. 

No. 89.— ^vieute —(Undt), Utiea, Liringston oounty. 

No. 40.— lUUnoMyaf — S. W. ^ S. E. i^, Sec 29, Town. 66, R. 18. 

No. 41. —Small nnlralTes, like Mureblsonia, Skinner's MBl, PUtte Rirer. 
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VERTICAL SECTION OP STRATA, 

SEEN IN MR. HAWN'S DISTRICT. 


BBBIS8 A. 
No. 1... 70 ftet, Bluff— eroyirbere. 

BBBIB8 B. 
No. 2... 17 feet, Fine oompaet grmy Umestone— Bondtown. 
No. 8... 9 ** Hard, oompaet buff limestone — Fort Learenworth. 
No. 4... 3 ** BltnmlnoQs shale — Fort Learenworth. * 
No. 6... 21 ** Fine, dark brown and pnre sandetone. 
No. 6.» 8 *■ Bark blue, erystalUne Umeetone, with dne blende. 
No. 7. ..120 ** Ai^gillaoeoiis shale and shelly sandstone. 
No. 8... 8 '* Bark brown, impure limestone. 
No. 0... 80 <* Brown sand-slate and sbeUy sandstone. 
200 « SbtalthideneitqfSeHeiR * 

8EBIB8 0. 
No 10... 22 ftet, Blue and gray, hard, oompaet limeetone— Platte. 
No. 11... 8 « Deoomposing chert 

No. 12... 20 ** Bark blue and gray limeetone— Sheila abundant. 
No. 18... 18 ** Brown, thinly-laminated slate. 
No. 14... 4 « White oolitlcllmeatone. 
No. Ifi... ** Brown, hard, compaet impure llmeitone. 
No. 10... 4 ** Gray, oompaet limestone. 

No. 17... ^ ** Bluish gray, brittle limestone^ breaking Into angular fragments. 
No. 18... 8 ** Bituminous shale. 

No. 10... ** FInetExalned limestone, with concretions of iron stone. 
No. 20... 18 ** Bluish gray, compaet limestone. 
04 " Maiihidcneuqfaariaa 

8BBIB8 D. 
No. 21... 12 ftet, ArglUaoeous shale- Grindstone Greek. 
No. 22... 1)^« 

No. 28... 82 ** Biownandbluesandy shale and sandstone— Elk Knobs. 

Na 24... 1% « Goal— UUoa, Liringston county. 

No. 26... 42 ** Brown, lermglnous sandstone— Monroe's BluflL 

188 «< TabalikidmtuqfSeriitD, 

8BBIE8 B. 
No. 26... fiset, Gompact) gray and ibrmginous limeetone — Uttea. 

No. 27... 8 « Glay. 

No. 28... 4 « Gray, bregukrly^tratifled limeetone. 

No. 20... 25 " Bark brown sandstone, with n*UmUi>«, 

No. 80... 6 « AigillaeeouB shale. 

NO. 81... 16 « Black shale— Hedidne Greek. 

NOb 82... 10 « Tellowish gray, impure limestone— fiwrils, abundant 

No. 88... 10 " Ferruglnoua day. 

No. 84... 8 ** Tellowish brown limestone. 

No. 86... 18 " Blue, arenaoeous slate. 

No. 86... 8 '' Bituminous shale. 

No.a7«. ** Blue, argillaceous and sandy dude. 

No. 88... 2 « Goal— rall^ of Grand Ghariton. 

No. 80... 18 " Brown sandy date. 

No. 40... 8 ** Gray, concretionary limestone. 

No. 41... 8 << Galeareous sandy date. 

No. 42... *< Blue and buff limestone. 

U8 « nuaWOenmqfSarUtR 
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. 8BBIEB F. 
No. 43... 8 feet, Bltomliurai shale— » yelley of Oread ChMiton. 

No. 44... 3 ** Blue and yellow, argOlaoeottf flhale. 

No.4fi... }4 " Coal. 

No. 46... 25 '* Brown, eompaet mioaoeoiu sandstone. 

No. 47... 12 « AisUlaoeonsahala. 

No. 46... 8 ** Bttumlnons shale. 

No. 49... ** Coal— Town. 66^ R. 15, Sec 14, N.B.^. 

No. 60... *< Gnj, eoncreClonaiy llmeetone. 

No. 51... ** Buff and Una limestone. 

No. 52... 7 - Gray, irregnlarly-strafcUled Umestona. 

No. 58... 2^ ** Bitnmlnons shale. 

No. 54... 8 ** Bine and yellow, argDlaoeons ahale. 

No. 55..-. 8 « Coal— S.6.Gn)eon*s. 

No. 56... 8 " Tallow day. 

82 «* TiftalthickmmiifaaiaF. 

8BRIB8 G. 
No. 57... 10 fiMt, Hard, eompaot, brown ia4>nre limestone. 
No. 58... ** HydranlieUmestone— Grand Divide. 
No. 59... 8 « Bitnmlnons shale— Grand DiTlde. 

No. 60... 2 « Goal- Town.56,R.15,8ee.24,&W.K• 
No. 61... 5 ** Yellow day. 
No. 02... 15 <■ Hard, brown mlcaoeons sandstone. 
No. 63... 5 ** Bitnmlnons shale. 
No. 64... 2 « Bark Una limestone. 
No. 65... 8 " Alnm shale— N.Vmrk of sat BlTer. 
No. 66... 6 <* Bitnmlnons shale. 
No. 07... 2 ** Coal— Lick Creek OoaUleld. 
No. 68... 5 « Yellow day and slate. 
No. 69... 10 « Gray, ooneretlonary limestone^ 
No. 70... 8 ** Hard, compact Umaatone. 
85 « JbtfdtMAnttnifSBrieta. 

6BBIS8 B. 
Na71... ftet, St Lonis limestone— Salt BiTer. 
No. 72... 2 ** Brown, Impnre limestone. 
No. 78... 80 « Anshimadea llmeetone- Salt Birer. 
N0.74...146 « EncrlnitalLimeatona- HannlhO. 
284 << IbUatJachuuqfJSaiesIt, 

B1KIB8 Z. 

No. 76... 25 feat, Chontean limestone— CindnnatL 
No. 76... 80 " Yannicnlar Sandstone —Hannibal. 
No. 77... 56 " Lithographic Limestone —HannlbaL 

161 ** Mttiaiekneu(tfaaia'T. 

8XBIS8 J. 
No. 78... 50 ibat, Bine, arglUaceons shale— West of Hannibal. 
No. 79... 45 ** Hard, compact, bine limestone. 
No. 80... 80 ** Brown and red sandstone — Salt Blrar. 
NO.81...170 <* Trenton Limestone- Salt Birer. 

296 ** I^MtMdcnmqfSaiaJ. 
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St. Louis, November , 1856. 

Prop. G. C. .Swallow, 

i^ate Cfeohgut 

Dear Sir : As Assistant Greologist, in the Survey under your 
direction, I herewith submit my report on the several districts en- 
trusted to ma for examination, comprising a. description of a geolo- 
gical section on the Mississippi, from St. Louis to Commerce, and 
the results of my detailed surveys in Franklin and St. Louis coun- 
ties, with maps and sections illustrating the same. 

Agreeable to your instructions, I have prepared, and, also, sub- 
mit, descriptions of some of the new organic remdins discovered in 
the strata of our State;. and a catalogue embracing nearly aU the 
species that have been collected during the progress of the Survey, 
up to the present time, in which the fauna, occurring in each group 
of strata of your general vertical section, are arranged in separate 
lists. 

It gives me pleasure to acknowledge here the assistance I have 

received, at different times, from my associates in the Survey, while 

• 

engaged in the prosecution of the duties assigned to me. To Dr. A. 
. Litton I am under obligations for valuable aid in the preliminary 
examinations of St. Louis and Franklin counties. Li the palaeon- 
tology, I am indebted to Mr. F. B. Meek for important suggestions, 
and for the beautiful and accurate delineations of the fossils 
described in my report. To Mr. B. B. Price for drawings of the 
maps, and for reducing and copying sections, which he has executed 
with neatness and accuracy. 
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I am, aleoy under obligations to Messrs. John Bruers and Mon- 
trose Fallen, \fho accompanied me in the explorations on the 
Mississippi, and, without charge to the State, proved valuable assist- 
ants. To Mr. Ford, Engineer on the Pacific Railroad, for the use 
of maps, profiles, etc.; and to J. F. Evans, Esq., Dr. Lewis, Gen. 
Jeffries, and various other persons, residing in the districts exam- 
ined, for aid and information. 

With an earnest desire that the results of my labors may meet 
your approbation, and with grateful acknowledgments for your uni- 
form courtesy and friendly assistance^ 

I remain. 

Very truly, yours, 

B. F. SHUMABD, 
PcUaeontologist and Assiitant QeohgUt. 
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DESCRIPTION 

or A 

GEOLOGICAL SECTION, ON THE MISSISSIPPI RIVER, 

FROM ST. LOUIS TO COMMERCE. 


In descending the Mississippi from St. Louis, the first rock ex- 
posure, immediately adjacent to the riyer, occurs a short distance 
above [the United States Arsenal. At this place the St. Louis 
Limestone has been quarried extensively for curb-stones, window- 
sills, and the foundations of buildings. The rocks have been laid 
bare to the height of thirty feet, and consist of light and dark gray 
compact limestone, in strata, from a few inches to a foot and a half 
in thickness, with thin seams of chert interstratified. Some of the 
layers would burn into a good lime, but others contain too much si- 
licious matter for this purpose. The characteristic fossils are — 
LithoBtrotian Canadensey Syringopora^ JEchinocidariSy Terebratula 
Ii(myiij Terebratula^ Spirifery and teeth and scales of fishes. These 
strata are overlaid by the Quaternary deposits,.which extend to the 
level of the Carondelet road; its elevation being about mnety feet 
above the Mississippi. 

Lower down the river, at LaBeaume's quarries, we find, reposing 
on the above-mentioned rocks, from eighteen to twenty feet of heavy- 
bedded gray limestone, rather softer and more argillaceous flian the 
rocks of the preceding locality. The layers are from one to four 
feet thick, separated by thin partings of argillaceous shale. They 
break with an eveji, granular fracture, and are quarried quite easily. 
A stratum, about three feet thick, of a mottled gray color, and more 
crystalline than the others, is here burned for lime."^ 

From this place the hills gradually increase in elevation as we 
descend the river, and, in a little less than a mile, rise to the height 
of one htmdred and forty feet. In this distance the St. Louis Lime- 
stone is constantly exposed, fbrming, at sever&l points, perpendicu- 


.« »< ■ 


* An analysis of a pure Tariety of thiB rook, by Dr. Lition, yielded as foUows : 

Insol. residae, • • . 0.60 

Carbonate of lime, 99.40 

Alumina, . • A trace. 

99.90 
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lar walls, sixty feet high. About a mile and a half below the Arse- 
nal, the following section of the str.ata is . presented, which will 
convey a good general idea of the lithological features of the St. 
Louis' Limestone. Commencing ten feet above the water level, and 
proceeding in the ascending series, there is — r 

1.— Blaish gray, raUier coarse textured, Bub-crystalUne lime- 
stone, in thin strata, filled with FeneiteUOj Productua 
eorOy Spirtfer^ Fehmoerintu, PaUechmus, and fish remains, 18 ft 

2. — Light gray and bluish gray sUico-caloareoos rock, contain- 
ing nodnles and thin seams of chert, . . . 5 ft. 

8. — Buff and blnish gray, hard, silicioiis limestone, of a finely- 
granular texture, 6 ft 

4. — Same as the preceding, with a good deal of chert dSssemi- 

nated, 8 ft 

5. — Compact, light gray silioious limestone, in thick beds, break- 

ing with an even fracture, 7 ft. 

6. — Light drab, compact, brittle limestone, with a smooth, angu- 

lar fracture (an excellent lime-rock), , . . 8 ft 

7. — Gray, mottled limestone, of a fine granular texture, with 

nodules and seams of chert, 44 ft 

8. — Bluish gray, sub-crystalline limestone, containing cayities of 

brown calcareous spar ; some layers beautiftilly ripple- 
marked, 10 ft 

9. — Light drab, compact lithographic limestone, with a smooth, 

splintery fracture, containing Echinocidaris, Terebratula, 
and small columns of Omoufea, . . . . 2 ft. 

10. — Earthy, decomposing, ferruginouB limestone, . . . 1 ft 

11. — Gray, close-textured limestone, containing same fossils as 

No. 9, 4} ft 

12. — Earthy, decomposing, ferruginous limestone, ... 9 in. 
18. — Light <hiib and yariegated, brittle, lithographic limestone, 1ft 8 *< 
14. — Light drab, fine-textured,, lithographic limestone, with a 

smooth, splintery fracture, traversed by fine spar veins, 
and delicately clouded with flesh-color and reddish 

brown, . . 4ft 9 " 

16. — Strata like No. 9 % . 7ft 

The strata included in No. 8 of this section are burned for lime, and make ta 
arUde of excellent quality. 

No. 14 appears to be a local bed. It is a remarkably fine variety of llipestone, 
being nearly a pure carbona^te. Some layers are, also, susceptible of a fine polish, 
the fine sp^r veins and delicate flesh-colored cloudings forming, with the light drab 
ground, a pleasing combination. I was not able, however, to satisfy myself whether 
slabs of a workable size could be got out^ free Arom impurities and cracks. * 


* The analyiU of this rock, bj Br. Litton, resulted as folllown: — 

Insol. neldiie, ' lH 

Alumina, A IVaec 

GarlMnate of lime, 97.90 

Water, * . . 0.21 

09.82 


DB. SHVMARD'S REPORT. 141 

A few hundred yards lower down the river, these rocks are over- 
laid with thick-bedded, finely-granular gray limestone, containing 
Lithoitrotian and JProductuSy and these again are surmounted by 
thin strata of even-bedded, compact, sub-crystalline limestone, with 
PdUbchinus mtUtiparay EchinnocidariSy Poteriocrinvs longidactyluB^ 
Spirigera Roisyii, JProdiictus cora^ SpirifeTj and FenesteUa, 

Several of these fossils are quite characteristic of the superior 
division of the St, Louis Limestone. 

Continuing our section down the Mississippi, no marked change 
in the character of the rocks is observed before reaching Oarondelet. 
The bluffs prevail along the river the whole distance, with an eleva- 
tion of from 120 to ISOlTeet. The St. Louis Limestone is constantly 
exposed in nearly horizontal strata,' the lower members projecting 
at intervals from the inferior slopes of the hills, while the superior 
beds appear in perpendicular walls near their summits. 

At the quarry above Carondelet, a rapid inclination of the strata 
occurs, in a direction a little south of west ; and the St. Louis Lime- 
stone dips beneath the water level of the Mississippi. 

About two hundred and fifty yards below this place, is an expo- 
sure of nine feet of hard silicious limestone, in thin strata, with thin 
bands of fine-grained sandstone, interstratified, dipping at an angle 
of about eight degrees west south-west; and, near the center of 
the town, at an elevation of thirty-seven feet above the river, we 
find heavy-bedded, fine-graLaed micaceous sandstone, of white and 
ferruginous-brown colors, overlaid by dark and ash-gray, sandy, 
micaceous shale. These strata are much discolored with dark car- 
bonaceous matter, which predominates in the shale. The latter, 
also^ contains concretions, frequently of a branching form, probably 
the remains of coal-plants, although I was unable to detect any 
traces of organic structure in any of the specimens examined. 

It is evident that we have here an outlier of the Missouri coal- 
field, occupying a narrow depression in the St. Louis Limestone, and 
constituting, I believe, the only example where strata belonging to 
the Ooal Measures reach the west side of the Mississippi, south of 
St. Louis. 

Towards the lower end of Carondelet I noticed some interesting 
sections, through the Quaternary deposits, which can be seen here to 
good advantage. 

Just below the town, on the river, the upper part of the St. 
Louis Limestone, with its characteristic fossils, is quarried exten- 
sively, to be conveyed to St. Louis for harbor purposes. The strata 
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are about sixty feet high, and dip to the north-east, at an angle of 
twenty degress. Some of the layers are quite cherty, but most of 
them would make a pure white lime. 

Between this point and the mouth of Meramec river, no change 
occurs in the character of the geological formations ; the St. Louis 
Limestone continues to be seen, at intervals, the whole distance, 
forming bluffs sometimes of 175 feet high, and appearing often, near 
their summits, in perpendicular escarpments, from sixty to eighty 
feet high. 

Just above the Meramec, I observed a fine locality for fossil 
corals, chiefly Lithostrotiany Canadense and Syringoporaj the former 
occurring in lenticular masses, some of them nearly five feet in 
diameter. 

Below the Meramec, the hills recede from the Mississippi, and a 
bottom land sets in, which continues for two and a half miles, form* 
ing a bank from ten to twenty feet high. In Jefferson county, 
within half a mile of Rock Creek, we find for the first time, be- 
low the mouth of Missouri river, the Encrinital Limestone, Che- 
mung and Trenton Groups. The hills are about 170 feet high, and 
exhibit the following section in the ascending order : — 

1. — Perpendicular wall of heaTj-bedded, yellowish and reddish sub- 

crystalline limestone, trayersed from base to summit by deep 
Tertical fissures, and some of the layers containing cayities 
from one to five inches in diameter, frequently communicating 
with each other. The most common fossils of the mass are 
Chaetetei lycoperdon^ Lepiena fiUUextOj L^tena iericea^ Orthis 
testudmariaf and Recq>taeuUU9, . . . thickness, 60 ft 

2. — Slope, coYcred by soil and debris, . . . . " 15 ft 

3. — Reddish argillaceous limestone of a granular texture, 

with thin marly partings, containing Cyathoxwiia 
eynodofif an Orthia nearly allied to 0. Michdini, 
Producius MurchitonianWf Platyerinui, and Foterio- 
mntM, "15 ft. 

4. — Slope with layers as aboTo, projecting from the surface " 80 ft 
6. — Encrinital Limestone, with chert bands interstratified, 

and filled with crinoids and other chiracteristic 

fossils of this group, « 60 ft 

The lower beds of this section (No. 1) are Lower Silurian, and, 
probably, represent the ^4ead-bearing" or Galena Limestone of 
Iowa, Wisconsin and Illinois (Upper Magnesian Limestone, in part, 
of Dr. Owen), although the mass in the two districts differs essen- 
tially in lithological appearance, and in Missouri, so far as I know, 
it contains no productive deposits of lead. 
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The ocomrenoe of the same speoies of SeeeptaeulUet in our strata, S, tuleata 
{Co9eincpora Sulcata^ Owen), leaves but little doubt with regard to the true parallel- 
ism, as this fossil in the north-west is never found below the galeniferous beds. 

Nevertheless, while there is a marked lithological difference in Iowa and Wiscon- 
sin, as well as in Missoi^ri, between the rocks of recognized Trenton age and the 
so-called Galena Limestone, we have, as yet, but little paleeontological evidence for 
separating them into distinct groups. In fact, by far the greatest proportion of 
species found in the lead-bearing rocks of the north-west, are Trenton forms. Mr. 
Whitney states that, of forty-five species collected by Mr. A. Lapham and himself 
from the lead-bearing beds of Wisconsin, thirty-two were of Trenton age. (Metallic 
Wealth U. S., page 410.) And Prof. Hall mentions that he has found in the Galena 
Limestone, besides Receptaculites, the head of an lUamut, Ltpiena not unlike L. 
aUemata, Orthu {Spirifer) lynx and Atrypa increvesceru. The three last-mentioned 
species are common to the Trenton Limestone and the Hudson river group, while 
the genus Receptaculites in New York, occurs in the Trenton Limestone, although 
Mr. Hall thinks the eastern species distinct from ours. For these reasons I have 
thought it best^ for the present, to include our Receptaculite beds in the Trenton 
Limestone. 

The slope, which is marked No. 2 in the above section, is, doubtless, occupied 
partly by sandstone, and partly by beds like No. 8 ; the former being exposed in 
this position a short distance lower down the river. 

jThe fossils contained in the reddish, argillaceous limestone (Nos. 8 and 4), are 
a mixture of Chemung and Carboniferous forms. Some are identical with species 
which I have found in the argillaceous layers, inter^tratified with the fine-grained 
sandstone of the knobs of Kentucky, hitherto regarded as forming the base of the 
Carboniferous System in that State ; others are species which, everywhere in Mis- 
souri, characterize the Chemung rocks. The last-mentioned group is here by no 
means so thick, or so highly fossiliferous as you found it in Cooper and the adjoining 
counties, on the Missouri river. 

Continuing our way down the Mississippi, just below Rock Creek 
we find the Trenton Limestone forming low ledges on the river shore, 
from ten to twenty feet high. The lower strata are quite cherty, 
and contain but few fossils; the upper layers are filled with Ohaetete% 
lycoperdoUy Leptena fiUitextay and Leptena sericeay and other well- 
known species of the group. 

Below this exposure, the bank of the river is twenty feet high, 
and composed of ash-colored loam, with terrestrial shells embedded. 

The hills, removed a short distance from the river, are a hundred 

feet high, and exhibit, near their summits, perpendicular walls of 

Encrinital Limestone. 

At the Sulphur Spring, just above Grand Glaize Creek, the following section 
occurs, counting from below, upwards : — 

1.— Crystalline Trenton Limestone, with Receptaculites, forty-five feet. 

2. — White and brown sandstone, made up of moderately fine quartz grains, 

loosely cemented, seven feet. 
8. — Tellow, compact limestone (Chemung Group), eight feet. 
4. — Bed argillaceous and compact limestone (Chemung), twenty-five feet. 
6. — Encrinital Limestone, highly fossiliferous, forty-five feet. 
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It will be perceiyed that, in this seotion, the Trenton roeks are sefMirated from 
the Chemung and Carboniferous by onlj seven feet of sandstone ; while the'fludsbn 
River Group, Upper Silurian and Devonian Systems, whioh are well represented in 
other parts of the State, are entirely wanting. 

The water of the Sulphur Springs, at this place, contains a notable quantity of 
saline ingredients, and is strongly impregnated with sulphuretted hydrogen. In th« 
bottom of the spring, a white deposit of sulphur is found. The water issues ftom 
beneath the sandstone, and its mineral properties are, probably, derired from the 
decomposition of pyrites in the reddish argiUaoeous limestone. 

Between Grand Glaize and Rattlesnake Greeks, the formations 
of the above section continue the whole way, the Trenton Limestone 
forming perpendicular escarpments, from the water-level to the 
height of from sixty to eighty feet. The hills vary from 100 to 170 
feet in height. 

Just below Rattlesnake Creek, the Trenton Limestone, overlaid 
by sandstone, the Chemung and Encrinital Limestone, is exposed to 
the height of seventy-three feet, indicating a rise in the strata of 
twenty-eight feet in about a mile. It consists of heavy-bedded, 
white, crystalline limestone, with soft, chalky-looking, calcareous 
matter, and containing numerous cavities, lined with this substance, 
disseminated. 

A stratum, near the top of it, furnishes the columns for the Court 
House, at St. Louis. This layer is six and a half feet thick, and is 
quarried quite easily. Beneath it, we find an apparently solid bed 
of nearly similar rock, twenty feet thifck. The whole of the Trenton 
Limestone, at this place, would burn into a pure white lime. I 
found in these beds the following characteristic fossils : — Ohaeteted 
lycoperdon^ Leptaena deltoideOy L. sericeay L.fillitextayAtrypa capax, 
lAchas Trentonensia and ReceptacuUtes. 

From this place, a rapid rise in the strata takes place, and the 
Chemung Group and Encrinital Limestone disappear from the tops 
of the hills. About a mile below Rattlesnake Creek, the lower 
Trenton beds emerge from beneath the crystalline portion above 
described ; and in less than a mile further, we find them occupying 
the summits of the hills, which are elevated 150 feet above the bed 
of the Mississippi. This part of the Trenton Limestone is, in litho- 
logical appearance, quite different from the upper portion. It con- 
sists of bluish gray, or dove-colored, compact brittle limestone, break- 
ing with a smooth conchoidal fracture. The beds vary in thickness 
from a few inches to several feet, the uppermost layers being the 
thinnest. The prevailing fossils are OrthU tricenariay 0. %ubae-. 
quota, Leptaena deUoidea L. fiUitexta^ Murchisonia gracUia, Pleur 
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highest ridges. It would be impossible to indicate, in this descrip- 
tion, all the points where it appears. I shall, therefore, merely 
designate those places where it shows to the best advantage. 

In the north-eastern portion of the county, we find it underlet 
ing the groups already described. On the Missouri river, in Town. 
44 N., B. 2 E., it appears toward the base of the bluffs. It is, 
also, frequently exposed in the south-east quarter of this township^ 
where it occupies the lower part of the hills, and constitutes the surface 
rocks of all the lower grounds. In Town. 43, of the same range, the 
sandstone occurs in all the sections, from five to thirteen inclusive; 
and, also, in sections 2, 3, 16, 17 and 18. In Wilhelm's field, north- 
west quarter of section 9, the junction of the sandstone with the 
1st Magnesian Limestone may be seen to good advantage. On the 
south side of Meramec river, it forms the summit of the dividing 
Tidge between the Little Meramec and Calva, occupying a narrow 
belt, scarcely a half of a mile in width, extending in a curve through 
the north-east corner of Town. 42 N., R. 2 E. Again, in the 
same township, it caps the ridges between the Meramec and Little 
Meramec rivers; thence, passes into Town. 41 of same range, and 
appears on all the higher elevations in that township. The sand- 
stone again shows itself in Town. 43, and fractional township 44 
N., B. 1 E., and 1 W., but here it occurs as mere outliers, of no 
great extent. The greatest development of the mass, as before 
stated, is in the north-west quarter of the county, where it occupies 
the summit of the dividing ridges between the St. John's, Boeuf and 
Berger rivers, and, also, between the heads of these streams and the 
waters of the Bourbeuse. As these ridges are separated from each 
other by valleys, often excavated through the sandstone, and deeply 
into the subjacent magnesian limestone, it frequently happens that the 
former occurs in bands, varying from a few yards to more than 
a mile in width, and several miles in length, along which we some- 
times find the rock projecting above the general level, in the form of 
huge knobby cliffs, from sixty to eighty feet high. 

On the accompanying geological map, I have represented, with 
as much accuracy as possible, the boundaries of the several areas in 
this district within which the sandstone prevails, from whioh a better 
idea of its extent can be gained than from any detailed description 
that could be written. 

South of the Bourbeuse, the rock under consideration is again 
found capping the hills, in townships forty and forty-one, occupying 
a space from one to three miles wide on both sides of the line, be- 
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tween ranges two and three, west ; it also occurs in Town. 40, Rs. 
8and4W. 

The Saccharoid Sandstone usually occurs in thick beds, though 
It occasionally exists in t^ 1 layers, particularly near its junction 
with the formations that Je above and below it. The color varies 
from white to a dark ferruginous brown. Near the top it assumes, 
sometimes, a bluish tinge, from the presence of argillaceous matter. 
It is generally made up of quartzose grains, which often cohere so 
slightly, that, when struck with the hammer, it falls to fine sand. 
Sometimes the grains are firmly cemented with a silicious paste, and, 
at other times, though rarely, it passes into quartz rock. 

The friable character of the mass renders it unfit, as a material, 
for the construction of buildings. The white variety is, from its 
pure quartzose character, well adapted for glass making, and for all 
purposes for which a fine quality of sand is required. 

I have not been able to see its whole thickness at any point in 
Franklin county, but it may be estimated at not less than 175 feet. 

Organic Remains, — No traces of fossils have been observed in 
the Saccharoid Sandstone in this county, although diligent search 
has been made, wherever the rock appeared likely to yield them. 
The absence of these remains, and the resemblance which portions 
of the mass bear to the sandstones beneath, have often rendered it 
difficult to recognize it with certainty. 

2d Magnesian Limestone (F. v, of the general vertical section). — 
This formation, which underlies the sandstone we have just de- 
scribed, is generally known under the name of " Glade Rock," from- 
the fact that barren places, termed glades, prevail, where certain 
portions approach the surface. Some layers are, also, frequently 
called "Cotton Rock," a name probably derived from their whitish 
appearance. 

The mass is widely spread over the county, occupying rather 
more than half its entire extent. It frequently shows itself in per- 
pendicular escarpments along the Missouri river, from the western 
limit of the county to within five or six miles of its eastern border. 
It occupies the valleys of all the streams flowing into the Missouri, 
except a few small branches in the eastern tier of townships, and it, 
also, exists on the dividing ridges between these streams. 

East of St. John's river it underlies a wide district between the 
Missouri and Bourbeuse, limited on the east by the Saccharoidal 
Sandstone, already noticed. The two principal towns in the county, 
Washington and Union, are underlaid by this rock. From Union 
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it may be traced in a narrow belt, mnning parallel witb the Bour- 
beuse, but from a quarter to a half of a mile distant, as far as the 
western limit of the county. 

The mass is again largely developed south of Merameo river, in 
Towns. 42 and 43, R. 2 E., and in the north half of Town. 41, of 
same range. It is, also, frequently visible in the south-west corner 
of the county, in the valley of the Red-Oak Creek, a small tribu- 
tary of the Bourbeuse. 

The thickness of this formation may be seen to good advantage 
on the Meramec, two or three miles below the mouth of the Bour- 
beuse. Here it rather exceeds, than falls short of, 800 feet. I have 
not observed so great a thickness elsewhere in the county. 

In many cases we can readily distinguish the mass under conside- 
ration from the magnesian limestone, above and beneath, by its litho- 
logical appearance alone. It may be described, in general terms, 
as an even-bedded magnesian limestone, occurring on layers, from a 
couple of inches to two or three feet in thickness, with occasional 
intercalations of sandstone and silicious oolite. 

At the top, we usually find thin alternations, of magnesian lime- 
stone, sandstone and silicious oolite ; the latter sometimes passing 
into hard chert. Tho thickness of these layers is from fifteen to 
thirty feet. 

Below these, we have the " Cotton Rock," with thick beds of 
bufi" and gray magnesian limestone intercalated, the whole exhibiting 
a thickness of about 200 feet. The " Cotton Rock," which is by 
far the most important part of the 2d Magnesian Limestone, is 
usually of a light cream color, sometimes dull white, and sometimes 
light buff or gray. It breaks with an even fracture, has a dull 
earthy appearance, and, sometimes, contains crystalline particles of 
ealc spar disseminated. Its texture is, in general, finely granular, 
and, owing to the presence of earthy matter, it is not susceptible of 
polish. The layers vary from a couple of inches to two feet in 
thickness, and are often separated by partings of argillaceous shale. 
Beneath these beds the strata assume a light gray, or buff hue, and 
contain more calcareous matter than any part of the mass ; and, at 
the same time, resemble so closely some beds of the 8d Magnesian 
Limestone, that it is exceedingly difficult, if not impossible, to dis- 
tinguish the one from the other. . Below these again, we have alter- 
nations of sandstone, magnesian limestone and oolite, similar to the 
beds at the top of the formation. 
L — n. — 2. 
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Fossils are extremely rare in the 2d Magnesian Limestone. I 
have only noticed them at two localities, close togethei:, on the 
Springfield road, not far from the point where it crosses the Bour- 
beuse. Thej are confined to the oolitic layers, near the base of the 
formation, and consist of Pleurotomariay Murchisonia and Strapa- 
rollvSy but they are invariably casts, and good specimens of even 
these are not common. I have figured one of these shells in the 
third plate of the Palaeontology, under the name of Murchisonia 
melaniaformis. 

Economically considered, the mass is of great importance. All 
the workable ores of iron in the county are contained in this form- 
ation. It is, also, now known to contain productive deposits of lead, 
though by no means so extensive as occur in the 3d Magnesian 
Limestone. The Golconda Mines, situated about four miles north- 
east of Union, are in this formation ; and I have received, through 
.the politeness of Mr. Beese, Engineer on the Pacific Bailroad, spe- 
cimens of galena, which were obtained from this rock, on the Missis- 
sippi river, a short distance below Washington. 

I do not purpose, however, to enter here into a description of the 
deposits of lead and iron that characterize the mass, since a particu- 
lar account of these will be found in the report of Dr. A. Litton, on 
the mines. 

Building Materials. — The 2d Magnesian Limestone furnishes 
some of the most beautiful rocks for buildings, in the county. The 
Cotton Bock is generally well adapted for this purpose. It is wrought 
easily, and many of the layers have the appearance of durability. 
Buildings constructed of this rock have a peculiarly neat and elegant 
appearance ; and, as it frequently contains but a small proportion of 
iroU, very little change in color takes place froln exposure. Several 
quarries have been opened in the mass, near Washington and Frank- 
lin, and* at various other localities in the county. It is not usually 
well suited for hearth-stones and fire-places, since it is liable to crack 
and fly to pieces when submitted to the action of much heat. The 
lower part of the formation will afibrd, perhaps, the best material for 
this purpose. 

For quicMimey the mass is inferior to the rocks of the Trenton, 
and Black Biver Limestones ; and some portions of it will not slake 
at all, after having been burned. However, throughout the district 
over which it prevails, beds may nearly always be found, that con- 
tain enough calcareous matter to make a tolerably strong lime. In 
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the vicinity of Washington, and in other portions of the county, are 
kilns where some of the cream-colored layers are burned for lime, 
and furnish a good article for ordinary use. 

Hydraulic Cement. — Some of the light-colored, earthy, granular 
varieties, resemble hydraulic limestone, but the rock has not yet been 
sufficiently tested to allow me to speak positively as to whether it 
really possesses such properties or not. For tomb-stones, fine selec- 
tions may be made from the layers of the Cotton Rock ; the light 
cream-colored and finely granular varieties being best adapted for 
this purpose. 

The next sub-group of the Calciferous Sandrock, in the descend- 
ing order, is the 2d Sandstone (F. w, of the general section). This 
division of the formation lies mostly south of the line, between town- 
ships forty-two and forty-three. North of this line, we find it occu- 
pying merely a narrow strip, not exceeding a half of a mile wide, on 
both sides of the Bourbeuse, in Town. 43 N., R. 1 E., and a small 
space, a quarter of a mile north of this stream, in Town. 43, R. 1 W. 

In the south-east corner of the county, it constitutes the prevail- 
ing surface rock of the high-lands, over an area of about twenty- 
two square miles, in townships forty and forty-one, of range two, 
east. It then enters into range one, east, of the same townships, 
where it occupies the summit levels of the ridges, between the small 
streams that traverse these townships, and extends in a narrow strip 
on the east side of the Meramec, passing in the vicinity of Messrs. 
Skewes and Valla's, and Mr. Evans' lead mines. 

Between the Meramec and Big Indian Creek, we find it over- 
lying the 3d Magnesian Limestone on all the higher elevations ; and 
between the former stream and its main tributary, the Bourbeuse, it 
occupies, for the most part, the summit of the divide, over which 
runs the surveyed route of the south-west branch of the Pacific Rail- 
road ; forming here an irregular belt, from one to six miles in width, 
and from sixteen to eighteen miles in length. Further west, it fol- 
lows the valley of the Bourbeuse in a south-westerly course, from 
Voss Mill, in Town. 42 N., R. 2 W., Sec. 7, to Renick's Mill, in 
Town. 41 N., R. 4 W., Sec. 27, appearing frequently on the shores 
of the river, in bold perpendicular escarpments, sometimes capped 
with the 2d Magnesian Limestone. 

Although the 2d Sandstone, as we have seen, is rather widely 
distributed, horizontally, in Franklin county, it, nevertheless, does 
not exhibit a great vertical thickness. In Town. 42 N., R. 8 W., near 
Mr. Park's farm, a half of a mile from the Bourbeuse, I saw an ex- 
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posure of 120 feet ; and on the dividing ridge, between the Boor- 
bense and Big Indian Creek, and, also, near the Meramec, in Town. 
41 N., B. 1 E., I estimated its thickness at 140 feet,, but generally 
we do not find it to exceed eighty feet. 

This sandstone may, in many cases, be readily distinguished from 
the Saccharoidal Sandstone. It generally occurs in thinner and 
more even beds, is not so friable, and is often most beautifully rip- 
ple-marked. Sometimes, however, we find it in heavy, massive beds, 
and tolerably friable. Its color varies from brick-red to light gray, 
and sometimes it is nearly white. The rock may be seen to good 
advantage at Cove and Evans' Mines, near the Meramec. At these 
places, we find about seventy feet exposed. The upper part consists 
of even layers, from a couple of inches to a foot thick, of a reddish 
color, often finely ripple-marked, and composed of moderately-fine 
grains of quartz, rather firmly cemented. The lower part consists 
of alternations of sandstone, maghesian limestone and chert. On 
Mr. Park's farm, near the Meramec, in Town. 42 N., B. 8 W., are 
fine exposures of this sandstone ; the strata are in even layers, from 
three inches to a foot thick, and prettily variegated. On the 
ridges, between Indian Creek and the Meramec, it is frequently 
much indurated; and in the vicinity of Bredell's Copper Mine, it is 
an exceedingly hard quartz rock. On the Meramec, near Be- 
nick's Mill, it is a soft, brown, heavy-bedded, friable sandstone, 
scarcely distinguishable, lithologically, from the Saccharoidal Sand- 
stone. 

Lead Ore. — I have noticed the occurrence of lead in this sand- 
stone at only one point in the county — at Skewes and Valla's Mines, 
near the Meramec; for a detailed account of which, you are referred 
to the report of Dr. Litton. 

For building, the sandstone of which we are speaking is a useful 
material, its texture being often quite uniform, and it usually con- 
tains but a small quantity of argillaceous matter. For paving and 
flagging stones, it is, also, well adapted ; for, from the regularity of 
its stratification, slabs may often be obtained from six to eight feet 
^ square, and of a thickness varying from a couple of inches to a foot. 

For fire^stoneSy this rock may be frequently employed to good 
advantage, taking care to select the purer varieties. The sandstone 
used for the hearths of Moselle Iron Furnace (now Franklin Milling 
Company) was obtained from a quarry in this rock, near Cove Mines, 
and it is said to have answered a good purpose. The hearths lasted 
about four months, when it was found necessary to substitute new 
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ones. The cost of getting these stones out, I understood, did not ex- 
ceed fifty dollars each time. 

Orffanic Bemains. — The upper part of the mons, tus far as I 
knowj is destitute of organic remains, but the lower cherty portion 
sometimes yields them. At Cove Mines, ani) at Evans', fragments 
of StraparolluSy Plenrotomaria and OrthocetatiteB have been ob- 
served, which apparently differ from those of the otheir groups of 
the Calciferous sandrock. 

The formation, underlying the sandstone just described, is the 
8(2 Magnesian Idme$toney or ^'Lead-bearing Rock," and represents 
the Lower Magnesian Limestone of Iowa, Wisconsin and Minnesota. 
It is the oldest formation in the county, and is a mass of great im- 
portance, as it contains nearly all the productive deposits of lead 
and copper. 

This rook is almost entirely confined to the southern half of the 
county. North of the line, between townships 42 and 43, we find 
it occupying merely a small space of three or four miles, ivlong the 
valley of the Bourbeuse, in Town. 43 N, R. 1 E. 

To the south of this line, it first appears at a point near the con- 
fluence of the Bourbeuse, and follows in a south-westerly course the 
valley of the Meramec, to the southern line of the county. At first 
it occurs in a narrow belt, scarcely a mile wide, but it soon expands 
to five or six miles, forming the spurs of all the hills, and entering 
largely into the composition of the hills themselves. 

Along the shores of the river it is frequently exposed in bold 
escarpments, from two to three hundred feet high, traversed by deep 
vertical fissures, and sometimes presenting perpendicular faces, of 
two hundred feet, to the stream. Its characteristic features are well 
exhibited in the vicinity of Stanton Copper Mines, Bredell's Mines, 
Gallagher's Mill, Virginia Mines, and at various other points along 
the course of the Meramec. 

This formation, also, prevails along the valley of Big and Little 
Indian Creeks, throughout their entire course in the county, forming 
a strip from a half to a mile wide on either side of these streams, and 
affording many interesting exposures for the study of its characters. 

Again, it may be traced on the Bourbeuse in a continuous band, 
somewhat crescent»shaped, for nearly its entire course through Town. 
42 N., Rs. 1 and 2 W. On the north side of the stream it oc- 
cupies but a very narrow strip of country ; but on the south side 
it is much wider, and passes into the north-east portion of Town. 
41 N., R. 2 W., where it forms, for the jnost part^ the surface 
rock, over an area of about ten square miles. 
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By inspecting the accompanying map^ it will be at once seen, 
that within the districts underlaid by the Sd ^gnesian Limestone, 
occur nearly all the important mines of lead and copper in the 
county. If we except the Golconda Mines, which are, as already 
stated, in the 2d Magnesian Limestone, no productiye mines of lead 
have been found in the county out of this division of the Calciferous 
sandrock. I have, therefore, on the geological map, endeavored to 
lay down, with as much accuracy as possible, its general boundaries ; 
and these, I think, will, in the main, be found correct. I refer you 
to the report of Dr. Litton, for detailed descriptions of its ores and 
associated minerals, and an account of the most important mines. 

Lithological appearanee. — The beds now under Notice, near their 
junction with the 2d Sandstone, consist usually of alternations of 
buff and gray magnesian limestone, chert and indurated sandstone, 
but sometimes of a rough cherty mass, with irregular-shaped cavi- 
ties, occasionally lined with crystals of quartz. The magnesian 
layers are chiefly of a fine granular, earthy texture, varying very 
much in hardness, being sometimes so soft that they can be cut with 
a knife, and at other times very compact and tough. Below these, 
we have beds of magnesian limestone, varying from a couple of inches 
to several feet in thickness, with bands of chert interstratified. The 
magnesian beds consist chiefly of two distinct varieties. One is a 
compact, sub-crystalline, even-bedded calcareo-magnesian rock, break- 
ing with an angular fracture, and of a light gray or delicate flesh- 
color; the other is a buff, earthy-looking magnesian limestone, of a 
finely-granular texture. Both varieties are finely exhibited in the 
vicinity of Stanton and Bredell's Copper Mines, Virginia, Cove, 
Hamilton and Darby's Lead Mines, and at Gallagher's Mill. 

Fo88tl8, — I have only noticed the occurrence of organic remains 
in these beds, in a few localities in the county. At Cove and Evans' 
Mines, Dr. Litton and my#elf found OrtJioceras primtgenium 
( Vanuxem)y a species very characteristic of the Calciferous Sandrock 
of New York, and which I have, also, observed in the Lower Mag- 
nesian Limestone of Wisconsin. We observed here, also, a Turbo 
and Pleurotomaria. On Mitchell's Creek, near Mr. Generally's 
house, in Town. 41 N., R. 1 W., Sec. 13, we found StraparoUtis 
{Ophihta) eomplanata and S. levata {Vanuxem\ which are both 
characteristic of the Calciferous Sandrock of New York and the 
North-western States. We observed the same species, also, at Stan- 
ton Copper Mine. 

The 3d Magnesian Limestone affords some excellent materials 
for construction. The light gray or flesh-colored varieties are, per- 
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haps, the best for this purpose. These beds contain a good deal of 
calcareous matter, and appear to be well calculated to withstand the 
influence of the weather. Structxires in Europe, that have stood for 
centuries, with scarcely any perceptible alteration, were constructed 
of Calcareous Magnesian Limestone. Quarries of this rock may 
be opened at various points in the valleys of the Meramec and Bour- 
beuse. These beds may, also, be employed for burning into lime, if 
selected with care; the most crystalline varieties should, of course, 
be chosen. 

ST. LOUIS COUNTY. 

St. Louis county contains nearly fifteen townships, or an area of 
about 580 square miles; an.d, although not so large as the preceding, 
it embraces a much greater variety of geological formations. We 
find here, in addition to the Silurian rocks, the Chemung Group, 
Carboniferous Limestone, and Coal Measures. 

I propose to commence my report on this county with a descrip- 
tion of the geological section along the line of the Pacific Railroad. 
It begins at St. Louis, and, passing in a south-westerly direction, ter- 
minates in the south-west comer of the county. Along this route, ex- 
cellent opportunities were afforded for studying the relative order and 
succession of the geological formations, at the numerous cuts that have 
been made through the rocks for the construction of the railroad. 

The strata, underlying the Quaternary deposits, on which the 
city of St. Louis stands, belong to the superior division of the Car- 
boniferous System, and is the St. Louis Limestone of western geolo- 
gists.' It is well characterized by its fossils, of which several are 
quite peculiar. These have been enumerated in my description of 
the Mississippi river section, where, also, the lithological characters 
of the mass have been minutely detailed. 

On the line of our section, these rocks first appear at the eastern 
edge of Chouteau's Pond, near Poplar street, and they are again 
exposed at the quarries, a couple of hundred yards south of the rail- 
road depot, where they are overlaid by the Quaternary deposits, 
which here present a thickness of upwards of twenty feet. These 
deposits, or the Bluff Formation of your general vertical section, are 
also finely exhibited between Eleventh and Twelfth streets, at the 
cut recently made for the railroadi 

The section at this place, from below, upwards, is — 
No. 1. — Light, ash-colored, claj, with ferrnginons bands, con- 
taining Lymnea, Physa and Helix, . » . 2 ft. 8 in. 
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No. 2. — Fine silicions sand, 6 in. 

No. 3. — Ash-colored clay, 4 in. 

No. 4. — Yellow and gray sandy clay, . .. . . 2 ft 9 in. 

No. 5. — Fine sand, . . . . . . : . 6 ft 

No. 6. — Soil and snb-Boil, 5 ft. 

The St. Louis Limestone, overlaid by these deposits, prevails 
Tfith a slight westerly dip, until we pass Rock Creek, when the Coal 
Measures succeed, and continue for a short distance beyond Chelten- 
ham Sulphur Spring. At the spring, on the south side of the River 
des Peres, the hills are about seventy-five feet high, and consist 
chiefly of sandstone, with some beds of sandy shale. Just above the 
water level, we find a dark, ferruginous sandstone in thick beds ; at 
forty feet, thin, shaly layers of argillaceous sandstone ; and on the 
whole, rests fine-grained, soft, white sandstone. A hundred yards 
w«st of the spring, the St. Louis Limestone again appears under- 
neath the Coal Measures, on the south side of the River des Peres, 
extending from the bed of the stream to the height of fourteen feet. 
It consists of light-colored, compact limestone, in layers, from an 
inch to. a foot thick, with occasional bands of chert interstratified. 
These beds contain Palaechinu9 {Melonites) muUipora and Poteruh 
crinvs longidactylu%j and other species of the upper beds of the 
St. Louis Limestone. The chert layers are highly fossiliferous, and 
contain Avicula^ Pecten^ Area and Oardiomorpha, 

The railroad now passes in gradual succession from the higher 
to the lower members of the St. Louis Limestone, and two miles 
beyond Kirkwood this group disappears altogether, and is succeeded 
by the Archimedes Limestone. 

About a mile east of " Barrett's Station," is a cut through the 
Archimedes beds to the depth of twenty feet, and three hundred 
yards in length. The strata consist of bluish gray and bufif lime- 
stone, in moderately thick beds, containing rounded masses of flint, 
which vary from an inch to a foot in diameter, and present often a 
concentric structure. 

At the western extremity of the first tunnel {'* Barrett's Station"), is an expo- 
sore of heayy-bedded, gray and bine, sub-crystalline and bluish argiUaceous lime- 
stone. The section here, in the ascending order, is as follows : — 

No. 1. — Dull, earthy-looking, argillaceous limestone, weathering in 

thin layers, 2 ft 

No. 2. — Heayy-bedded, compact, sub-crystalline limestone, highly 
charged with fossils. These strata have been chosen for 
the construction of the Custom-House, at St Louis, and 
the selection appears to haye been a good one ; their tex- 
ture being of a character to withstand the action of mois- 
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tore and frost The rook pofiBossee uufonnity of oompo- 
siUon, is free from ckerly intonnizture, and, as it con- 
tains a large proportion of oarbonate of lime, the refuse 

material oan be advantageously employed for making • 

quicklime.* The following are a few of the most cha- 
racteristic fossilB of these beds : -^ Pentremites floreaUs, P, 
latemi/ormis, Productus punetatus, JSuomphtUiu planorhis, 
Archimedipora archimedea, and Ptammodus, In some of . 
the layers the fossils are elegantly preserred, the original 
shells being converted into pore white lime, which retains 
their most delicate markings, . . . 21 ft. 

No. 8. — Blue, argillaceous limestone, similar to that at the base of 

the section (No. 1), 10 ft 

No. 4. — Heavy-bedded, blue and gray fossiliferous limestone, pre- 
senting nearly the same characters as No. 2, . . 12 ft 

No. 6. — Loose chert, 2 ft 

The second tunnel is, also, through Archimedes Limestone, 
very similar in lithological characters to that of the first tunnel. 
We find, first, heavy-bedded, bluish gray limestone, twelve fieet ; 
above this, bluish gray, argillaceous limestone, ten feet; and then, 
gray, sub-crystalline limestone, abounding in fossils, thirty-four feet. 

At the heavy cut, seventeen miles from St. Louis, the Encrinital 
Limestone of the general vertical section first appears. The 
strata are exposed to the height of forty-three feet, and present a 
very perceptible dip to the north-east. The Archimedes Limestone 
forms the top of the exposure, and, beneath, occurs the Encrinital 
beds, consisting, here, as elsewhere in the State, of alternations of 
light-colored, crystalline limestone and chert, the former very rich 
in remains of encrinites. 

This formation extends along the railroad for nearly five miles, 
the. mass being readily distinguished from the formation directly 
above and beneath, by its cherty character alone. At some points 
it is represented by a mass of broken chert and reddish clay, the 
debris resulting from the destruction of its strata; and this is well 
seen just beyond the seventeenth mile post, where is a cut of up- 
wards of twenty feet, through material of this kind. The limestone, 
which is often in beds three 5r four feet thick, is of good quality 
for quicklime, and preferable to the Archimedes beds. 

* Dr. litton's analjsis of an aTarage specimen gave— 

Inaoluble reddue, ......... 2.24 

Alumina and peroxide of Iron, ........ 57 

Carbonate of lime, . . ....... 87.20 

CarboDate of magnesia, ......... 10.07 

IddM 
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Near the nineteenth mile post is a fine locality for its fossilfl. Besides many 
others, I obserred Flatycrtnus JBurlmfftoneruit, P, diseotdeuaj Megiatocrinut EvanH, 
Actinoerinua unieomtu, Pmtremites Sai/i and Spirifer BurlmgUmensig, species which I 
have found quite characteristic of the same group, in Iowa and Illinois. 

At the Sulphur Springs, twenty-one miles from St. Louis, the 
hills attain the height of 127 feet above the railroad grade, and 154 
feet above Meramec River. The upper seventy-seven feet consists 
of alternations of gray Encrinital Limestone and chert, below which 
is a slope down to the water level, in which the strata are hidden 
from view by soil and debris of rocks that have fallen from above. 

The Sulphur Spring issues from near the base of this slope, and 
only eight or ten feet above the bed of the river. The water, 
judging from its taste and the deposit formed in the bottom of the 
spring, appears to possess nearly the same properties as the Sulphur 
Spring on the Mississippi, in Jefferson county, mentioned in my de- 
scriptiqn of the Mississippi river section, and it issues from beneath 
the same strata : i, e., the argillaceous beds of the Chemung Group, 
which are seen in a short distance, and which, it is to be presumed, 
occupy the slope at this place. 

The Chemung rocks are exposed, on the north side of the rail- 
road, about a quarter of a mile west of Sulphur Spring. 

The section here, in the ascending order, is : — 

1. — Reddish brown and yellow limestone, in thick massive beds, 12 ft. 

2. — Thin-bedded, reddish limestone and marl, . . . 15 ft. 

8. — Yellow marly limestone, 12 ft. 

4. — Compact, light gray limestone, in thin strata, . . 8 ft. 

The uppermost strata of this section contain but few fossils, but in the reddish 
beds they are quite abundant. The most common species are Ohonetes omata, Orthis 
allied to 0, Miehelmi, 8pir\fer striattuf CyathoxorUa eynodon, Amplexus, and several 
species of Orinoidea, 

The reddish beds (No. 1) at the base of this section have been employed for the 
piers of the bridge at Sulphur Spring, for which purpose they seem to be well 
adapted. The rock has the appearance of durability, the color is agreeable to the 
eye, and, being in thick beds, is suitable for heavy masonry. It forms, in my opinion, 
an excellent and durable building material. The same strata again show themselvea- 
about a quarter of a mile further on, where thejr are exposed to the height of eleven 
feet. The lower five feet consist of yellow limestone, on which rests six feet of 
reddish sub-crystalline limestone. At this place there is a considerable local dip of 
the strata to the south-west. 

Twenty-one miles from St. Louis, the hills rise to a height of 120 
feet above the railroad grade. The lower seventy-five feet is a 
slope, probably underlaid by the Chemung rocks, from which rise 
perpendicular cliffs of Encrinital Limestone, forty-five feet high. 
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The hills now oontmue of about the same eleyation, with constant 
escarpments near their summits, for the distance of about one mile. 
About a quarter of a mile beyond the twenty-second mile post 
is an out-crop of Lower Silurian strata, referable to the age of the 
Trenton Limestone. • 

The section here, in the ascending series, is as foUows : — 

1. — Light gray, highly orystaUine limestone, passing upwards 

into bnff and gray cherty magnesian limestone, containing 
Lq>tama aUemata, Leptaena tericea^ Ltptaena fiUUzta, 
Orihis teatudinaria f lUaentu crauieanda, Lichaa FrenUm- 
entUf Asapkus lowennt and Chaetetet lycoperdon^ . 84 ft. 

2. — Slope, no strata exposed, 80 ft 

8. — Buff, sandy caloareo-magnesian limestone, . . . 11 ft 

To these, succeed thin-bedded buff and argillaceous limestone, with crinoids 
and other fossils of the Chemung Qroup. 

The crystalline beds at the base of this section contain the same assemblage 
of fossils, and are identical with the rocks that are quarried near the mouth of Bat- 
tlesnake Creek, in Jefferson county, for the columns of the Court House at St Louis, 
and at Cape Girardeau, to furnish the well-known Cape Girardeau marble. This part 
of the Trenton Limestone has suppUed some of our choicest building rock, and, in 
fact, whererer it crops out, we are liable to find good materials for construction. 
It is, therefore, probable that yaluable quarries will be found in the yicinity of the 
point of which we are now speaking. 

A few hundred yards further, we find the lower division of the 
Trenton Group emerging from beneath the crystalline beds just 
mentioned. It is here composed of drab, compact, close-textured 
limestone, in thick beds, with thin seams of chert interstratified, and, 
towards the base, perforated in every direction by vermiform cavities. 
These strata continue to be seen along the raQroad for the distance 
of a third of a mile, forming precipitous cliffs, from thirty to forty 
feet high. 

The railway now passes through nearly level land, and no jrock 
exposures are to be seen in its immediate vicinity, until we get be- 
yond the 24th mile post from St. Louis. Here we again find the* 
lower Trenton rocks, at first in perpendicular walls, twenty feet high,, 
but soon afterwards they attain to the height of from fifty to seventy 
feet, forming bold and isolated cliffs, near the tpps of the hills. 

A quarter of a mUe before we reached HamUton Creek, the foUowing section 
was obserred, counting from below upwards : — 

1. —Blue argillaceous limestone, in moderately thick beds, . • 16 ft 

2. — Heavy-bedded, buff magnesian limestone, passing upwards into 

oream-oolored layers of the same, 65 ft 

8. — Compact, close-textured, brittle limestone, of drab color, some 

of the layers containing vermiform oaTities, ... . i6 ft 
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The lower serenfy feet of thia rock is the let Mftgneeian Umeitoiie of jour 
general section ; and some of the beda towards the upper part contain, in great pro- 
fusion, the casts of a small Cyikere, which I have described in the Palnontology un- 
der the name of Cythere tuhlaemt. Some layers, four feet thick, are composed al- 
most entirely of this little Crustacean. The superior strata of this section contain 
Orthis, Leptaena and an Ormoeeras, very similar to, if not identical with, a species of 
the Black Biver Limestone of New York; but, until we hare found a greater variety 
of fossils for examination, it would, perhaps, be unsafe to pronounce the beds we 
are now noticing identical with that group. 

Just beyond HamiltOB Creek, the 1st Magnesian Limestone is 
exposed to the height of forty-three feet. It consists of grayish, 
buff magnesian limestone, in thick layers, with intercalations of ar- 
gillo-magnesian limestone, and continues along the north side of the 
railroad for the distance of three miles, forming perpendicular walls, 
from five to twenty-five feet high, and frequently presenting a 
remarkably banded appearance. Near the 27th mile post they ex- 
hibit an undulating character. 

In a ravine, on the north side of the railroad, about three-quar- 
ters of a mile east of Allenton, we first encountered the Saccharoidal 
Sandstone of your general section. It occurs in massive beds, of a 
ferruginous brown color, and is composed of moderately fine quartz 
grains, rather loosely cemented- 

Near Allenton, the 1st Magnesian Limestone is quarried in the 
adjacent hills,* and on the west side of Fox Creek it again appears 
in a ledge, sixteen feet high. At the latter locality, I observed 
Cohere tUblaevis and elongated cylindrical bodies, which appear 
to be casts of the columns of JEncrinites. 

. The next exposure, near the railroad, is about a mile north-east 
of Franklin, where we find a cut through the sandstone to the depth 
of twenty-five feet. The rock lies in heavy beds, and consists of ine 
grains of colorless quartz, usually so loosely cemented, th*t, when 
struck with tho hammer, it falls to fine sand. It occupies the same 
geological position, and in its lithological character resembles the 
white sandrock of Ste. Genevieve county, large quantities of which 
are shipped annually to Pittsburgh and other points for the manu- 
facture of glass. 

A short distance beyond this place are perpendicular escarp- 


• Through the poliieneM of Dr. H. King, of St Loal% I have beta permitted to ezunlne tng- 
mentf of a stmight-ehambered aheU, of huge dimexuionfl^ probably belonging to the gemis Endoeeiaa 
of ProC Hall, which, when perfi»ct, mnat haye exceeded ten feet in length. He inibrme me that tt 
wa* obtained from the qnany, near Allenton. 
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ments of the Saccharoidal Sandstone, fifty feet high ; then succeeds 
a talus of thirty-six feet, above which we find the 1st Magnesian 
Limestone, about twenty feet exposed, consisting of buff and gray 
magnesian rock, somewhat porous, and containing a good deal of calc 
spar. A large part of the sandstone at this place is colored with 
oxide of iron. 

* Within a qnftrter 0^ nule of Franklin, and a few hundred yards from the rail- 
road, the hills are 250 feet high ; and here we find the Saccharoidal Sandstone occu- 
pjing their bases, above which is the 1st Magnesian Limestone, presenting the charac- 
ters ahready noticed ; and on the whole, rests the Black Eiyer and Trenton Lime- 
stones, with their characteristic fossils. 

Having now completed an accoont of the geolo^cal formation along the line of 
the Pacific Eailroad, I will next describe them as they appear in other parts of th« 
county, beginning with the uppermost, and speaking of them in descending order. 

Bluffs or Loess. — In sinking wells, and in excavations for roads 
and other purposes, we usually find between the soil and older strati- 
fied rocks of the county, the Bluff Formation of the general vertical 
section, varying in thickness from ten to forty feet, and consisting 
of "clay, sand, sandy loam, and sometimes fine gravel. These de- 
posits may, also, be frequently seen to good advantage along the 
courses of the streams, where they appear often in vertical cliffs. 

At St. Louis, Carondelet, and other localities in the county, I hare observed the 
characteristic terrestrial and fluviatile shells of the formation pertaining to the genera 
IleliXy Pupa, Phyta, Limnea and PlanorbU, Fossil bones of the Mastodon (M, gigai^ 
teus) have also recently been found in these deposits, at St. Louis, during an excava- 
tion for a sewer, near Flora Garden, in the southern part of tlie city. They were 
discovered at the depth of about sixteen feet beneath the surface, and consisted of 
two teeth, nearly perfect, and fragments of other bones, which crumbled on exposure 
to the air. This is the only locality in the county, known to me, where the remains 
of fossil quadrupeds have been encountered. 

Eeferring to the section at the commencement of this report, and to your report, 
for fturther details with regard to the lithological character of this formation, I will 
here merely notice some points where it may be seen to the best advantage. 

It is finely displayed at the Mound, in North St Louis, where a cut has been 
made through it to the depth of nearly thirty feet At the Bremen quarries, a 
thickness of twenty-five feet is exposed, passing downwards into a bed of gravel, 
about a foot thick, which rests on the St. Louis Limestone. Instructive sections of 
these deposits may also be seen in South St. Louis, near the Arsenal, in Carondelet, 
and at various points along the St Charles and Bon Homme roads. 

The clays of this formation are well fitted for the manufacture of bricks, for 
which purpose they are extensively employed in almost every part of the county. 
They, also, furnish materials for the coarser kinds of pottery. 

CARBOKIFEHGUS STSTEM. 

This system is largely developed in St. Louis county. It forms 
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the underlying rock over nearly four-fifths of its entire extent, reach- 
ing from the Mississippi river westward, to within from six to ten 
miles of the western boundary. All the formations of the system 
given in the general vertical section, from the Middle Coal Series to 
the Encrinital Limestone inclusive, are here represented ; and I will 
now describe them, commencing with the highest, and proceeding in 
the descending order. 

Ooal Measures. — This formation, so. impoijgint in an economical 
point of view, occupies an area of about one hundred and sixty square 
miles, and lies chiefly in the north-east portion of the county. In 
the accompanying geological map, I have laid down its boundaries, 
from which you will obtain a better idea of its range and extent, 
than from a written description. 

Although its limits are quite extensive, I think I may safely 
assert that only the middle and inferior portions, observed by your- 
self, on the Missouri river, occur in the district under notice. And 
the former, I have been able to identify only in a single locality: 
viz., at Charbonniere, on the Missouri river. The section here, in 
the descending order, is — 

No. 1. — Slope, oovered by soil and trees, . . . . 60 ft 

No. 2. — Bougb, light gray, compact limestone, in masses, embedded 

in day, . ' 6ft 

No. 8. — Light-colored, impure fire-clay? 6 ft. 

No. 4. — Hard, compact, light bluish gray, hydraulic limestone, in 

uneven masses, 2 ft. 

No. 6. — Tellow, argiUaceous shale, with ochreous stains, - . 8 ft 
No. 6. — Purple, sandy shale, with fine micaceous particles dissemi- 
nated, . 18 ft. 

No. 7. — Bluish, argillaceous shale, 46 ft. 

No. 8. — Dark greenish and reddish fossiliferous shale, • . 6 ft. 

No. 9.— Dark sandy shale, 8ft 

No. 10. — Seam of coal, 

The compact limestones of the aboye sections (Nos. 2 and 4) abound in fossils, 
and they are usually weU preserved. The most common species are Chonetet 
metoloba, Productuf costaltts, P. jmnetatuSj P. splendent, P, Wabcukensis, Spirtfer 
Uneaiiu, FutiUina cyHndrica, and remains of Crinoidea, The dark shale, at the base 
of the section (No. 8), is also filled with fossils, chiefly Chonetesy of the following 
species, recently described by Drs. Norwood and Pratten, of the Illinois Geological 
Survey : C. VemeuUiana, C. Smithi and C* metoloba. 

At the time of my visit to this locality, the coal seam was beneath the surface 
of the Missouri, and could not be seen. I was informed, however, that its thickness 
is about eighteen inches. 

The next rock we meet -with in the descending order, is the 
Micaceou9 Sandstonej which constitutes the superior part of our 
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Lower Goal Series. If we commence at a point on the Natural 
Bridge Plank-road, about six and a half miles from St. Louis, and 
draw a line in a direction nearly north, to within a«hort distance of 
Cold- Water Creek, such a line will pretty nearly represent the 
western boundary of the principal sandstone district in the county. 
Within this line, it forms the prevailing rock over a space of from 
thirty to thirty-five' square miles, or to within a short distance of 
the eastern limit of the coal formation. 

A fine exhibition of this sandstone may be seen on the North Miseoari Bailroad, 
between seven and eight miles from 8t Louis, where is a oat through it, of about 
tre hondred yards in length, and twenty-two feet in depth. It consists of soft, 
brown, fine-grained micaceons sandstone, thiok-bedded, and cmmbling readily on 
exposure to the air. Some of the layers contain imperfect impressions of Calamitet^ 
LepidodendroUf and dark stains of carbonaceous matter. At the south-western ex- 
tremity of the out, the sandstone is seen resting on a Btratnm of fire-olay, about five 
feet tiiick. ^ 

This sandstone may, also, be seen in the bluffs that skirt the bottom lands of the 
Mississippi, in Town. 46, B. 7 E. 

On the top of a high ridge, about seyen and a half miles from St. Louis, on Bfr. 
Claire's land, near the Natural Bridge Plank-road, a well was excayated to the depth 
of eighty feet, the lower fifty or sixty feet being through the Micaoeous Sandstone, 
filled with remains of fossil plants. 

A couple of miles beyond this place, in the north-east quarter of Sec. 14, Town. 
46, R. 6, is a quarry in this sandstone, whence is obtained the rock used in the con- 
struction of bridges and culyerts on the North Missouri Railroad, between the fourth 
and ninth sections. It consists, at its upper part, of soft, fine-grained ferruginous 
sandstone, and below of bluish gray sandstone, with nodules of argillaceous sand- 
stone embedded. The beds are easily wrought, blocks of large size being obtained 
without much difficulty. The upper layers are regarded as being the best 

Another quarry of this sandstone is situated near the Old Bon Homme road, 
in the south-east quarter of Sec. 6, Town. 46, R. 6 £. It is yery similar to the 
last, but is of a darker color, rather more compact, and occurs in thinner beds. 
This rock has been quarried and conyeyed to St. Louis, a distance of about eleyen 
miles, for building purposes. Near the quarry, on the same quarter section, a well 
has been sunk to the depth of seyenty-fiye feet, and, I am informed, they first passed 
through about thirty-four feet of Quaternary Deposits; then forty feet of sandstone, 
and reached a hard, dark bluish. gray limestone, in which I found ChoneUa meioloba 
and Produetiis tplenderu. 

The sandstone we are noticing always contains a considerable proportion of mioa 
and traces of coal plants, by which it can readily be distinguished from the older 
sandstones. The fossils, howeyer, owing to the loose and erunbling character of the 
rock, are always badly preseired. The same quality, also, renders it, in general, 
unfit as a material for construction. 

On the Hairs Ferry Plank-road the piers of bridges and culyerts, constructed 
of this rock, are rapidly crumbling away. The strata, at the two quarries aboye 
mentioned; are the best that I kaye seen, but eren these, in my opinion, are far infe- 
rior to many of the limestones of the county. 

I have not been able to observe the total thickness of this sand- 
M — n. 
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stone, at any locality in the county, but it may be estimated at from 
sixty to seventy feet. 

Beneath the Isandstone I have just described, and above the St. 
Louis Limestone, we find those members of the Lower Coal Series 
in which, probably, occur all the important deposits of coal in the 
county. These prevail over about two-thirds of the whole area occu- 
pied by the Coal Formation, and consist of beds of clay, fire-clay, 
limestone, shale and coal. They are perfectly characterized by the 
fossils, which, in the limestone and the clays directly in contact 
with it, are sometimes exceedingly abundant. The most frequently 
occurriiig forms are Chonetes mesolobay Chonetes Smithi, Productus 
costatus^ P, aplendens, Spirifer Uneatus and JFusuKna cylindrica; 
and so characteristic are these species, that I have not failed to detect 
them at a single locality. The Formation is often concealed from 
view by an extensive layer of Quaternary Deposits, so that, in gene- 
ral, the best sections of the different beds are to be found in shafts 
at the coal-mines. 

The Bulgoined sections, obtained at several different localities, are examples 
representing the order of superposition most frequently observed in this coonty. 

At Gartside's Goal-Mines, near the City Farm; three and a half miles south- 
west of St Louis, the section is : — 

1.— Soil and bluff depodt, 90 ft 

2.— filneclaj, . .* . . 12 It 
S.—- Bluish gray, compact, fine-drained hydraulic limestone with? Prodiwinti, 

CfumeUt and FumUna, ....... 7 ft. 

4. — Dark indurated shale^ . . ' . 4 ft. 

6.— Coal, 4to6ft. 

0.— FlroKslaj, . . . . . . . Oft. 

At Mr. B. F. Buchanan's, on the west side of the Biver Des Peres, six mUes 
west of St Louis, the order observed is: — 

1. — TeUofw day, ........ 5 ft. 

2. -^ LightK»lored sandy day, . ..... 4 ft. 

3. — Masses of limestone embedded In red day (" tumbling rock **), . ft 

4.— Red day, ........ 6 ft 

6. — Blue day, ........ 7 ft ■ 

6. — Light gray earthy limestone^ ..... 3^ ft 

7.— Very compact, hard, dark gray limestone, ^]4^ 

8. — Dark blue shale, ....... 2 ft 

0.— Coal, 8 ft. 

10.— Slope (rodu unaxpoied), ...... 80 ft 

11.— St Louis Limestone, . . . ' . 28 ft 

At Watkins' coal-bank, near the Mississippi, in the south-east comer of Town. 
47, B. 7 E., the section commencing beneath the Bluff Formation is: — 

I*— YeUoirandash-ooloredtoui^day, ..... 8 inches. 

2. — Ash-ooloredfire^ay, . . , , 2 ft 6 ** 

8. — Blue day with masses of dark hydraulic limestone, containing Phkkidut, 

Choiule$,ete^ 1 ft 

4f Seam of oosJ, ........ 18 <■ 
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5.— Daricflrd-elay, 2 ft. 

6.— White flr»«lay, 8to6ft. 

7.— White and brown, ftrmginona, fine-grained sandstone. In thin lajenf 10 to 16 ft. 

8.— Archimedes IJmestone, exposed In the bed of Watkins* Greek, ft. 

At tiiiB place the 8t Louis Limestone appears to be wanting, and the Coal 
Measures are separated from the Archimedes Limestone by merely a few feet of 
sandstone, which, doubtless, represents the Ferroginons Sandstone of the general 
section. 

Coal, — This important mineral substance has been chiefly mined along the 
southern edge of the Formation. All the workings here are on the same stratum, 
which Taries from two ta fiTC feet in thickness, and is nearly horizontal. At Gart- 
side's Mines a number of shafts haVe been sunk, of an ayerage depth of about 
forty feet, to the coal-bed. The latter consists of several layers, with thin partings 
of clay and iron pyrites inters%atified, the aggregate thickness being about fiye 
feet. The ayerage thickness of the workable coal is about three feet six inches. 
Sometimes it dwindles down, yery suddenly, to two feet, for a few yards, and then 
as suddenly attains Its usual thickness again. 

On land belonging to Mr. Russell, a third of a mile south of Qartside's, coal 
crops out on the wcBtern slope of a hill fifty feet below .the top. The bed is worked 
by Mr. Russell, by means of fiye shafts, sunk on the top of the hill. 

The deepest of these is forty -fiye feet, the shallowest thirty feet, and the bed of 
coal Taries from four feet eight inches to fiye feet in thickness. During the winter 
months about fifty hands are employed here in working the coal, and the average 
quantity extracted per day is about eighty bushels to the hand. The subjoined dia- 
gram exhibits a vertical section of the coal strata at this place. The first layer be- 
neath the surface represents the Quaternary deposits, twenty-three feet; the second, 
** tumbling rock," consisting of masses of limestone embedded in clay ; the third, 
main rock, or gray hydraulic limestone ; the fourth, blue clay ; the fifth, dark 
shale ; the sixth, coal ; and the seventh, gray fire-clay. 
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SBCnON AT RUSSELL'S COAL MINE. 


But the mines that have been, probably, worked most extensively in the county, 
are those of Messrs.* Hunt & McDonald, situated in the Prairie des Koyers, on the 
west side of Qrand Avenue, three miles from the Court-House. The land here is 
about of the same elevation as at Russell's Mines, and the coal is reached by a num- 
ber of shafts, which vary from twenty-two to thirty-eight feet in depth. The bed is 
from three to six feet thick, but the common thickness of the workable coal is about 
five feet. Mr. Hunt informed me that, during the summer months, he employs about 
sixty hands, and, during the winter, one hundred and fifty. Messrs. Hunt & Mc- 
Donald sunk an Artesian well on their land to the depth of one hundred feet, and, at 
twenty feet below the bed now being worked, struck another stratum of coal, 
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eighteen inches thick. This fact is of some importance, as showing the existence of 
more than one bed in this part of the coal district. It is Tery probable that this 
eighteen-inch stratum is coextensiye with the thick bed above it. 

Sonth of Hunt's, are Morrow and McGreggor's coal mines, on the west side of 
the Gravois road ; and a short distance farther, in the same direction, is Peter 
Pelore's, on the east side of the road. At both of these places, the bed of workable 
eoal is about three and a half feet thick. I mi^t mention numerous other points 
where coal is profitably mined in the southern part of the coal i^ea ; but, as all the 
workings are on the same bed, it would serve no good purpose. 

About four miles west of the Court-House, on the Clayton road, a seam of im- 
pure coal, ftrom eight to ten inches thick, shows itself at an elevation of fifty feet above 
the bed of the River des Peres. It is underlaid by fire-clay, beneath which is compaot 
gray limestone, containing Chonetes meaoloba, Froductia WaboihenaiSf and Futulma. 
A third of a mile farther west^ on Chouteau's land^ a bed of coal, thirty*one inches 
thick, is worked considerably below the level of the last-mentioned seam, the fossil- 
iferous limestone being here about four feet above the coal. This bed is, doubtless, 
the same as that worked at Russell's, and other points in the Prairie des Noyera, 
while the eight-inch seam, seen in the road, is undoubtedly a distinct stratum lying 
above it It is, therefore, pretty evident, that we have in St. Louis county, at least 
three beds of coal, beneath the ferruginous sandstone : viz., an eighteen-inch stra- 
tom below, and an eight-inch stratum above the main workable bed. 

On land belonging to Mr. Shreve, four miles f^om the Court-House, a oeal-bed, 
one foot thick, appears in the side of a hill, about ten feet above the bed of a small 
branch of Maline Creek. 

On the St. CfaArlee McAdamiied road, a short distance beyond Prairie Place, I 
iras informed that a thin seam of coal was struck in excavating a well. 

South of the Clayton road, in Sec. 17 of Town. 46, R, 6 £., on Mrs. MeCutchan's 
land, an eight-inch seam of eoal crops out near the base of a hill. It is of inferior 
quality, and too light for blacksmiths' use. On Mr. Philip Litzinger's land, south- 
west quarter of north-west quarter, of Sec. 18, Town. 45, R. 6 £., in sinking a well 
on the top of a hill, the same bed was struck, thirty-eight feet belaw the surface. 
Coal, also, occurs on Mr. Fitzgerald's land, south of the Bon Homme road, about 
fifteen miles from St Louis. 

The coal of this c^ranty is all of the bituminous variety, bums with a good 
flf^ne, and yields a gray ash. Sometimes it contains a good deal of sulphuret of 
iron, in the form of thin leaf-like lamina, and at others, it is comparatively Aree 
from this substance. It, also, frequently contains very thin plates of crystalline 
carbonate of lime, generally vertical, but sometimes horizontal and oblique. 

It is extremely rare to find fossil plants in the coal, sufficiently well preserved 
to enable one to make out, with any degree of saUsfaction, even their generic charac- 
ters. They are always converted into soft charcoal, that may frequently be seen 
along the planes of stratification. In a few instances, I have detected the Btruoture 
of CalamiUs and EquUttae. 

Fk-e-day, — This highly usefiil substance may be said to occur in almost inez* 
haostible quantities in the Coal Measures of St Louis county, as it forms the under- 
lie of the workable coal-bed at nearly every locality that I have examined ; and 
it, also, frequently exists between that bed and the thinner seams above and below it 

About four miles from the Court-House, between the Bellefontaine road and 
Kew Bremen Cemetery, it is extensively manufaetured into fire-bricks, by Mr. Haa- 
bleton. The bank hwe presents the ftdlowing. eeeti«a in descending order : — 
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li— Xdloir ftmgbioag fanpoN fli»>cljij,. • ft. 

2.— U^t gny flre<da7, • . . 1 ft 

8.— Goftrae ftrmglnoiu eUy, ...... 4 in. 

4.-^y8ri6gaied gray and pnrple flre^lBj, . 8 ft. 

The bed at the boee of the seotion is conBidered the purest variety ;* that at the 
top does not aDsirer a good purpose, f In the manufactiire of fire-brichs, the former 
is generallj mixed with a gray fire-clay that occurs directly under the coal-seam, 
on Mr. Shreye's land, a quarter of a mile west of the locality under notice. Ihi 
mixture of the two days makes an exxsellent quality of fire-bricks* 

Hydrandie Lime. — The gray compact limestone, lying above th« thick coal-bed^ 
known at the coal-mines under the name of ''Main Rock," exhibits frequently, the 
external characters of hydraulic limestone, and sometimes, also, the '* Tumbling 
Bock," which lies above iv. It will be necessary, however, to test them, to enable 
us to determine with certainty whether they are suitable for this purpose. 

Ferruffinoua Sandstone, — This rock, which is the next below the Goal Measures, 
ie to be seen only at a few points in the county. The best exhibition of it occurs at 
Emerson's quarry, near the Bon Homme road, about fourteen miles a little north of 
west from St. Louis. At this locality, it displays a thickness of twenty-five feet; 
and above itj we find the clays and limestones of the Coal Measures. It occurs in 
beds from four to five feet thick, and in its lithological appearance resembles very 
closely the Saccharoidal Sandstone. When first taken firom the quarry it is quite 
soft, but it hardens somewhat after being exposed to the air. This sandstone, also, 
occurs at Cheltenham Sulphur Springs, where it is found directly above the St. 
Iiouis Limestone. Again, it is met with in the bed of a small branch of Maline 
Creek, near Hamilton's fire-clay bank. Here it is partly a white and partly a dirty 
ferruginous friable sandstone. The sandstone already mentioned as occurring be- 
neath the coal-bed at Watkins', on the Mississippi river, also belongs to this forma- 
tion. It here occurs in layers from a fourth to six inches in thickness, and is made 
up of fine quartzose particles, cemented with a silicious paste. Some of the beds 
•re pure white, others are stained with oxide of iron. 

The 8l Louis Limeetone^ which in the descending series succeeds the Ferruginous 
Sandstone, is a highly important member of the Carboniferous System in St Louis 
county, and its development here is greater than has been observed elsewhere in 
the State. Its lithological characters have been described at length in my account 
of the Mississippi river section. In the northern part of the county it forms a belt» 
estimated at firom two to three miles in width, and about nine miles in length, lying be- 


* AoeoitUng to Dr. Litton's analyita, a spednwn^ drtod at 212^ lUi., yielded— 

SUica, 68.94 

Altunlna, 'With lome peroxide of iron, . . ■ . . 83.73 

Lime, 1.17 

MagneelA, t»oe. 

Water, 10.94 

99.78 

t Dr. Litton'a analyslc of tbl« day lemilted ai follows, dried at 212P Fab. :— 

SUica, 56.26 

Alvmina, with yeiy UtHe peroxide of iron, ..... 29.86 

Lime, 1.08 

M ^H g pf wrtft, .......... trace. 

Water. .....*.... H-U 

AlkaUasttd earboniflMid? ...... not determined. 

98.24 
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tween the Coal Measures and the Missouri. Just below Belle-Fontaine, the upper part 
of the formation is exposed on the shore of the riTor to the height of forty feet Op- 
posite the site of the old fort, and for some distance above, it forms perpendicular 
iralls on the riyer, f^om ten to twenty feet high. 

It shows itself in an irregular patch, in Sec. 38 and 84, of Town. 46 N., B. 6 E. 
In Sec. 88, it has been quarried somewhat extensitely on land belonging to Mr. Un-» 
derwood, for macadamiiing the St Charles road. At the base of the quarry, is five 
feet of thick-bedded, brittle, compact, pure limestone, of fine texture, above which is 
a foot of hard, bluish gray magnesian limestone, and the whole is surmounted by five 
feet of buflF, earthy-looking magnesian limestone, in beds two and a half feet thick. 
Watson's quarry, a half mile west of this place, is also in the upper part of the St 
Louis Limestone. The rock here is very compact, of a gray color, and contains a 
good deal of chert In the township in which St Louis is situated (Town. 45 N., 
B. 7 E.), it occupies all the space between the Mississippi and the eastern boundary 
of the Coal Measures ; and south of this township, continues almost to the extremi^ 
of the county, forming a broad belt along the Mississippi, whose width frolh east to 
west is from six to nine miles. Again it skirts the south-western margin of the Coal 
Measures, in Town. 46 and 46, B. 6 and 6 E., appearing over a district from one to 
five miles in width ; its greatest development here being in Town. 46, B. 6. 

Excellent exposures of this formation are to be seen at the numerous quarries 
in and about St. Louis and Bremen, on the Biver des Peres and Gravois Creek. 

The Fossils will be found in Catalogue No. III., and aU the species there enume- 
rated were found in this county. 

It has not been possible to see its entire thickness at one point ; but, fifom carefal 
observation on the different beds, at a number of places, I estimate it at about 260 feet 

As a material for construction, the St. Louis Limestone is, in my opinion, not sur- 
passed by any rock in the county. It is durable, dresses well, and, save some of the 
very uppermost layers, is remarkably free from chert. The compact beds, near the 
top of the formation,, containing Palaeckinus multipora and Poteriocrinus longidactyUu, 
are, perhaps, the best. At the quarries, near the river, and in the vicinity of the 
new reservoir in St Louis, slabs may be obtained from two or three inches to as 
many feet in thickness, and of any required length and breadth. 

Lime. — The numerous lime-kilns around St Louis, and, in fact, wherever the 
formation occurs, sufficiently prove its value for making quicklime. In»my Missis- 
sippi river section I have indicated tiie beds that are to be preferred. 

Archimedes Limestone. — This formation is so extensively covered with superfi- 
cial deposits in this county, that it has Aot been possible to trace out its boundaries 
with as much precision as could have been desired. On the State road, it first makes 
its appearance about sixteen miles from St Louis, and from thence extends west- 
ward for the distance of about ten miles. Good exposures may be seen in the neigh- 
borhood of Manchester, particularly on the south side of Grand Glaize Creek, where 
several quarries have been opened in it The strata here consist chiefly of white 
limestone, with some layers of chert interstratified. 

From the State road it extends beyond Creve Coeur Lake, decreasing in 
width as we proceed northward. It has been quarried on the Bon Homme road, a 
few rods west of Creve Coeur Creek, and used for constructing the bridge over that 
stream. The beds here are the same as are being wrought for the Custom-House, 
at St Louis. The lower strata are from three to four feet thick, but at the top of 
the quarry they are thin-bedded. Along Creve Coeur Creek the Archimedes Lime- 
stone may be seen at several points, presenting the characters observed on the Padfio 
Bailroad at the two tunnels. 
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At the Big Bend of tbe Merameo, Bonth of Barrett's Station, the hille are about 
one hundred and fifty feet high, and are composed entirely of this formation, abound- 
ing in many of its usual fossils. 

On the west bank of Meramec Biyer, at Fenton, it appears in fissile layers of a 
gray color, separated by thin marly partings. In addition to many oharaoteristio 
species of the mass, I foond here a beantiral variety of Pentremite, which I haye de- 
scribed nnder the name of P. eurtuSf and a new species' of Capultu, To the Palason- 
tologist, these strata are very interesting, but their schistose character detracts from 
their value as a building material. A short distance from the river, the hills attain 
a height of about a hundred and twenty feet ; and near the top, is a quarry in the 
Archimedes Limestone, which has furnished some of the rook for macadamizing the 
road leading from St. Louis to Hillsboro*. This rock consists of brown and gray sub- 
crystalline and earthy limestone, containing cavities, lined with oalc spar. The 
beds are from one to three feet thick, and have the appearance of a good building 
stone. Fossils are not so abundant as in the inferior beds of the river shore. The 
most characteristic are Producius jninctahu, Orthia umbraeulum and Spiri/er striatut. 

Both east and west of Fenton, the Archimedes Limestone forms the surface rock 
for two or three miles, and it also passes southward Arom this place into Jefferson 
county, forming, on the Meramec, hills upwards of a hundred feet high. 

The qualities of this rock, as a building material and lime-rock, have been 
already mentioned in my description of the section along the Pacific Bailroad ; and 
its fossils are enumerated in Catalogue No. lY. 

Enermital Limestone, — This formation, which underlies the preceding, occupies 
an area of about forty-five square miles in St. Louis county, lying chiefly in Town. 
44 N., Bs. 4 and 6 E., and Town. 46 N., B. 4 E. If we draw a line diagonally through 
the latter towDship, from the middle of the north lin.e of Sec. 2, to the south line of 
Sec. 88, we shall find that nearly all the land in the township, west of such a line, 
is underlaid by the formation *under notice. In Town. 44, B. 4, it occupies a dis- 
trict from one and a half to two miles wide on the north and east sides, and in Town. 
44, B. 5, prevails in the two western tiers of sections. 

The best exhibition of the Encrinital Limestone that I have seen in the county, 
is on the sides of a deep ravine, known under the name of '* Stony Hollow," in Sec. 
7, of Town. 44, B. 4 E. Here it is displayed to the height of about 250 feet, and is 
composed of buff-colored, earthy, granular limestone, white sub-crystalline limestone 
and chert, in beds from an inch to five feet thick. The sub-crystalline beds are a 
good and durable building stone, and have been quarried at two or three points in 
the ravine for the foundations of houses in the neighborhood, and for bridges on 
the State road. They will make a first-rate article of quicklime, and may at once 
be recognized by the abundance of Grinoid remains they contain, some beds being 
almost entirely composed of these beautiful *< Li Hies of the Ocean.'' I obtained 
here some good examples of Pentremites Sayi Plaiycrintu planus, and Actinocrinw 
rotundus. And among the Brachiopods, Spirifer Burlingtonensia and Orthit Mickelmi. 
Near the foot of the ravine, the Encrinital beds are found resting upon a compact 
bluish gray limestone in thin strata, which resembles very much portions of the Che- 
mung Group. 

At the point where the HowelVs Ferry plank-road crosses Bon Homme Creek, 
there is an exposure of about thirty feet of the Encrinital Limestone, containing 
large elliptical spines of Encrinltes and the usual characteristic fossils of the form- 
ation. It again appears at several points on Caulk's Creek, a small tributary of Bon 
Homme Creek, and also on both sides of the Meramec. 
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OHsmnro GBoup. 

This formation is but little deyeloped in St Louis county, being confined te a 
narrow band, scarcely more than a third of a mile wide, and which I hare only ob- 
ierved in Town. 44 N., R. 4 E. The best and only good exhibition of it is to be seen 
on tlie Pacific Railroad, and its characters ttiere have been described at sufficient 
length in the earlier part of this report The boundary of its out>crop is represented 
on the geological map of the county by tiie light green color. 

lOWXR gaUBIAN 8YSIKIC. 

« 

In this county, the Chemung rocks appear to repose directly on the Trenton 
Limestone ; the Hudson Riyer Qroup, Upper Silurian and DoTonian systems having 
no representatiyes. 

By reference to the geological map, it will be seen that the Lower Silurian 
Rocks occupy the whole of the western tier of townships, and also extend oyer a 
considerable district of country in Town'ps 48 and 44, R. 4 E. 

The Trenton Limestone here, as on the Mississippi, may be separated into two 
wen-marked diyisions, an upper white sub-crystalline, and a lower bluish gray com- 
pact limestone. Both varieties have been already noticed to some extent in ^e do* 
Bcription of the railroad section. The white limestone may be well seen along the 
TftUey of Hamilton Creek, between the rfulroad and State road, and about a mile and 
a half from the former. Here it exists in thick and thin layers, forming abrupt 
cliffs from forty to fifty feet high, and might be quarried to excellent advantage. 
It appears to me to be equal, if not superior, as a building rook, to that used for the 
columns of the Court-Honse. The bluish gray compact beds are exposed on the 
State road, where it crosses Fox Creek. They contain Orthu duparilia, 0. subae* 
quota, lUaenus crassieanda and an Ambonychia. These layers are near the top of 
the hill ; at the base, the rock is perforated in all directions by vermiform cavities, 
sometimes lined with yellow argillaceous matter. AtiMelrose, similar beds occur on 
the declivities of the hills, and contain a great number of fossils. 

Throughout the whole course of Wild-Horse Creek, the lower Trenton Limestone 
oonstitutes the entire mass of the hills, which are from one hundred to two hundred 
and fifty feet high. Near their bases, the limestone strata are occasionally separated 
by beds of blue and gray marl, abounding in fossils. 

The \»t Magnetian Limettone and Saccharoiddl Sandstone have been spoken of at 
sufficient length in my description of the railroad section. 
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PAL-aSONTOLOGT. 


BESCEIFTION OF NEW SPECIES OP ORGANIC REMAINS. 

The following descriptions and figures of new organic remains from the rocks of 
oar State, embrace only such species as are characteristic of the formations in which 
they oooiir, none of them haying been found to pass from one into another. The 
iUnstrations have been drawn with great care, by Mr. F. B. Meek, one of the prin- 
cipal assistants in the Surrey, and are true portraits of the objects they are intended 
to represent The examples we ha?e selected form but a very small part of the new 
and interesting fossil forms that have been discoyered in the strata of our State. 
Already, more than two hundred species, unknown to science, haye been brought to 
light, and there is eyery reason to l)elieye that many more will be added to the list, 
after our rocks haye been more ftilly explored. The collections made by Professor 
Swallow from the upper palssozoic rocks, in North Missouri, would alone, if pro- 
perly Ulufitraied, occupy a large-sized yolume ; and such a yolume would not only 
be an important contribution to science, but in the highest degree creditable to the 
State. I need not speak here of the yalne of fossil remains in the identification 
of strata, as this will, doubtless, be suffidenUy dwelt upon by Professor Swallow. 


. CBINOIDEA. 

OSNUS PBNTRBMITE8~SiT. 
PENXREMITES SATI*— Shumakd. 

PL B--Tig. 1— a, ^ e. d. 

• 

Body subglobose; b<ue (pelvis, Miller) small, concaye, eight-sided, with fiye 
angles salient and three retreating ; two of the pieces are broad pentagonal, and one 
is lozenge-shaped. Fork pieces short, forming rather more than one-fourth the length 
of the body, wider than long, enlarging rapidly from below upwards ; upper edges 
arched on either side of the pseud-ambulacral fields ; i4ferior edges of three, trun- 
cated and resting on the straight edges of the pentagonal plates of the base ; the 
others terminating in obtuse angles, which rest in the retreating angles of the base, 
with their points corresponding to the basal sutures. These pieces are highest 
in the middle, and form fiye small projections around the base of the body. 
Deltoid pieces thicker than the fork-pieces, sub- triangular forming three fourths the 

• In dedgnatliis tbe ihell pleoM of thli and the following gpedei of PentramitM, I have, with 
lome exoeptionB, ayailed mjself of the tenne employed hj Dr. F. Roemer, in his yalnable Monograph on 
the BJaitoldea. 
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entire length of the body ; lateral edges widely beyeled, each bereled snrfaoe 
about as wide as one of the pseud-ambulacral fields ; inferior edges excavated on 
each side of the median line, so as to form on every piece three obtusely salient 
angles. The surface at the summit bears a small deep pit, bounded below by a 
transverse ridge, and from the latter proceeds a distinct carina down the middle 
of the pieces to the base ; a well-defined carina, also, surrounds the borders. The 
pseud-ambulacral fields are narrow, reach down to the base of the body, and their 
sides are nearly parallel. They consist of pore pieces, supplementary pore pieces, 
and lanceolate pieces. The pore pieces amount to about eighty in each field ; they 
are transverse and wedge-shaped ; supplementary pore pieces, small, triangular ; 
lancet piece narrow, linear, forming not quite one-third the width of the field, and 
minutely crenulated. The ovarial apertures are very small, and situated on the 
sides of the deltoid pieces, which are notched at each of the openings. The anal 
opening is rather large, ovate, and situated on the upper extremity of one of the 
deltoid pieces. The central opening is closed by minute, usually pentagonal and 
hexagonal plates, arranged in a manner somewhat similar to those of Pmtremitet 
(^Elaeacrintu) Vemeuili (Roemer). 

Dimeruiona. — Length, 7 lines ; width, 7 lines ; diameter of pelvis, 1) lines ; 
length of fork-pieces, 8 lines ; length of deltoid pieces, 6 lines. 

This fossil presents all the essential characters of the genns ElaeacrinuSf founded by Dr. V. Roemer, 
on a species flrom the Devonian strata of the Falls of the Ohio. It possesses a circle of fire pairs of oTarial 
apertures around the summit, and one large anal opening.^ A central opening is not Tisible in perflaot 
specimens, this being perfbctly closed by minute angular plates. The same struetere occurs in A»Ais> 
mUes Norwoodi and P. mdo (Otoen and Shttmard), of which I have Ailly satisfied myself from an atten- 
tire examination of many specimens. And I hare but little hesitation in advancing the opinion, tiiat all 
the BsntremUes included at present in the group JBO^tici of Dr. Roemer, wHl be found, like EUteacrima, 
deficient in a central summit opening. 

Formation and LoealUies. — It occurs near the base of the Encrinital Limestone, 
in Boone, Marion, Jefferson, St. Louis and Ste. Qenevieve counties. 

Named in honor of Thomas Say, the founder of the family Blastoidea. 

PSNTREMITES ROEBCSRI.— Sbuxabd. 
PI. B— Fig. 2— a, bfCfd. 

Aody small, elliptical, a little flattened on the sttmmit Baas small, pentagonal, 
slightly elongated, flattened convex or plane ; edges slightly arcuated, composed of 
three pieces, two wide pentagODal and one quadrangular. Forkpiecet (radiala) sub- 
hexagonal, widest above, length a third greater than the width, and occupying about 
three-fourths the whole length of the body. Their branches are ornamented with 
crenulated ridges, longitudinal and transverse, the latter being usually most promi- 
nent towards the extremities of the pieces. Deltoid pieces rather small, a little 
longer than wide and sub-quadrangular. The pseud-ambulacral fields extend nearly to 
the base of the body. They are narrow, with sides nearly parallel. The disposition 
and form of the pore pieces cannot be seen. 

The ovarial apertures are small, circular, and lie on either side of the extremity 
of the deltoid pieces. The anal aperture is large, and of an elliptical form. The cen- 
tral part of the summit, like the preceding species, is covered with- small plates, but 
owing to the worn condition of the specimens, their form has not been ascertained. 

Dimentions. — Length, 8} lines ; greatest width, 2} lines ; long diameter of base, 
H lines. 

The place of this handsome little Pentremite is in the group ElUptiei of Dr. 
F. Boemer, and it is at once distinguished from all the species of this section, by its 
convex base. 


DR. SHUMARD»S REPORT. 187 

Oeoloffieal PotiHon and Locality. — It occnra in the Chemung group, at ProYldence, 
Boone county, where it is associated with Ghonetes omata and RhyneoneUa obicuro" 
pUeata, It is very rare, only two examples haying been discOTered. 

•I am glad to be able to dedicate this species to Dr. Ferd. Roemer, of Bonn, 
Prussia, whose recent valuable researches haye added so much to our knowledge of 
this interesting family. 

PENTEEMITBS CXTRTUS.— Seumabo. 
PI. B— Pig. 3—0, 6. 

■ 

£ody shorty sub-globose. Basal pieces small, ooncaye, not yisible from a side 
yiew. Fork pieeet hexagonal, arched, occupying nearly the entire height of the 
body ; length and bf^dth about equal ; bent inwards and upwards below to join the 
basal pieces ; sides sub-parallel ; upper edges oblique and slightly arcuated. Sur- 
face beautiftilly marked with granulose ridges, several of them uniting to form a 
broad band around the borders, within which the granules are not so distinctly col- 
lected in regular lines, but are diffused oyer the surface. Deltoid pieces sub-rhombic, 
about half as long as the fork pieces ; a large portion of them lying on the summit 
plane; inferior edges rounded; surface granulose. The pseud-ambulacral fields 
ure narrow, linear, and extend nearly the whole length of the body. The pore pieces 
are conyex, and project beyond the edge of the fork pieces ; they are moderately 
large, and yery finely striated. The supplementary pore pieces, and lancet pieces 
cannot be made out. The structure of the summit, and characters of the oyarial 
and anal apertures, are, also, unknown. 

Dtmeruions, — Height, about three lines ; width, about four lines. 

Forfnation and Locality. — I found this species at Fenton, on the Meramec River, 
in St. Louis county; where it occurt in the Archimedes Limestone, associated 
with PentremiUa ftoreaUa, Produetua punctatut and Produetus degant. The specimen 
figured is the only example we have found of this elegant Pentremite, It is consider- 
ably distorted, so that the figure represents it as being more transverse than natural. 

PSNTREMITJBS £LONaATUS.^SHUMAa]>. 
PL B— Pig. 4. 

Body much elongated, elliptical, usually more than twice as long as broad. 
Base small, short, truncated, sub-conical. Fork pieces much elongated, about one 
and a half times longer than wide, and occupying rather more than two-thirds the 
total length ; their branches are long, narrow, and very obliquely truncated above ; 
the surface is marked with very fine strisD, the direction of which is nearly parallel with 
the borders. Deltoid pieces elongate, quadrangular, the inferior edges being con- 
siderably shorter than the superior ones ; surface striated in the same manner as the 
fork pieces. The pseud-ambulaeral fidds extend almost the entire length of the body, 
and gradually increase in width from below upwards. The pore and lanceolate 
pieces do not vary much from those of P. fioeralis^ except that the first are more nu- 
merous, and the second considerably longer. 

Dimensions, — Length, 15} lines ; width, about 9 lines ; diameter of base {pelvia), 
8 lines ; height of base, 1 Une ; length of fork pieces, 9 lines; width of ditto, 5 lines ; 
length of deltoid pieces, 4 lines ; greatest width of ditto, 1} lines. 

This PaiirtmiiU appertains to the section FUfreaHa of Boemer, and Is Tery nearly allied to I^ntn- 
mites JtoreaUs and P. psniformia of Bay, and P. ndcatus (Roemar), from which species oars Is dlsttn* 
galshed by its greater proportionate length, and, oonseqnently, Increased number of plates In the 
peend-ambolaeral fields. Its fbnn li^ also, more regularly elliptical, and it invariably oocnples a lower 
geological position. 
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Oeoloffieal Formation and Loealitiea, — We haye found this speoieB, bat not 
abanduitly, in the Bnorinital Limestone, on the Mississippi, ibt Glarksyille, Pik« 
connty. Professor Swallow foand it near Columbia ; and Dr. Litton abowed ae 
specimens of it from the same formation at Bocheport 

POTEBIOCRDTUS MSEKIANX7S.*— Shuicabs. 
« FLA— Fig. 7— a,& 

Calyx inyerted conical, expanding rapidly from below upwards ; plates thick, 
smooth ; sutures strongly defined. Bssal plates fiye, pentagonal,* as wide again as 
high, forming, united, a low cup, its under side deeply ezcaYated, and presenting a 
wide ftinnel-shaped cayity to reoeive the last columnar joint. This facet is coyered 
with numerous fine, radiating strise, and contains a large penta^nal central perfora* 
iion. The sub- radial pieces are hexagonal, their length and breadth about equal, 
and they are twice as high as the basal pieces. First radials {Scapulaej Miller) as wide 
again as high ; upper edges excayated about one-third the length of the plates, and 
bearing a finely striated facet for articulating with the succeeding radial piece. 
This facet occupies about two-thirds the width of the piece. Of the second radial- 
pieces, only one remains ; this is yery short, and scarcely fills one-third of the ez« 
oayation of the large first radial. The npper radials, brachials and the column are 
unknown. 

This encrinite is remarkable for the thickness of its shell pieces and its general 
robust appearance. It is distinguished ftrom Foierioerinus imprestiu {Fhill^s), io 
which it is most nearly related, by its more depressed form, the shortness of the basal 
pieces, and the greater proportionate width of the first radials. It cannot be mis- 
taken for any other described species. 

JHfneMioM, — Length of calyx, 8 lines ;# width of base, 5 lines ; greatest widtk 
at summit, 14 lines; height of basal pieces, 2 lines; height of sub-raduds, 4^ lines; 
height of radials, 4 lines. 

A dngle spadineiit only, has oome nndor our obflerrstioii. It was found by Mr. F. B. Miedt, 
at Hoant Ternon, in Moniteau county, and to him we hare dedicated the spedes. Ita geologlflal 
position Is probably near the base of the Encrlnltai Limestone, though this is somewhat doubtfti], 
as Mr. Meek ibnnd it among loose debris, at the fbot of bluffii, composed of both Chouteau and Sn- 
erinital Limestone. 

FOTBBIOGBINUS LONOXDACTTLUa— Shcmasi). 
H. B— Fig. 6— a, 6, c 

Body elongate-conical, surface of plates smooth. BmoI piecet fiye, pentagonal, 
length and breadth nearly equal, uniting to form a little cup with a wide surface 
beneath, for the supra-columnar joint, end with sides expanding yery gradually ftrom 
below upwards ; sutures not yery apparent. Sub-radial pieces yery slightly con- 
yex ; three of them, regular, hexagonal, as broad as long ; the two others, which 
are situated on the anal side of the body, are irregularly heptagonal, about equal in 
sise, and a fourth larger than the regular pieces. Firai radial pieea^ wider than 
long ; articular surfaces occupying the whole width ; four of them pentagonal, alter- 
nating with the sub-radials; the fifth is irregularly hexagonal, projects aboye the 
others, and rests on the npper straight edge of one of the large sub*radlals ; one of 


* In the deserlptfon of this and the following spedes of Grlnolds, I haye adopted the n<nnenc!Ui- 
tore recently submitted by MM. De Konnin A and Le Hon, in their excellent work on the Crlnoids of 
Belgium. (BtAerches tur kg CfrintMu de$ Jfcmzdi Oaarhmiftn delaBdgiqm,) Jij it each piece can he 
readily designated ; and it appears to me to be Ibunded on a more correct appreciation of the stmeiue 
of these animals, than any hitherto offered by authors who haye written on the sulfject. 
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its sides joins a regalar radial, and three nnite with tA anal pieces ; the npper edge 
is tranoated obliqaely. The -second nuUal pieces are qaadrangnlar, and rather wider 
than long. The remaining plates of the arms consist of rather short wedge-shaped 
pieces, obtusely angulated in the middle, of which the number to the first bifurca- 
tion yaries from eight to twelye. Each arm appears to be thrice bifurcated. Of 
the ctnal pieces, the specimens under examination permit us to count eight, disposed 
as follows : one is pentagonal, and rests by its inferior angle between the two irregu- 
lar Bub-radials ; a second is hexagonal, of the same size as the last, and rests on 
the upper truncated edge of an irregular sub*radial ; aboTC these, are three smaller 
hexagonal pieces, one with sides equal, the others unequal, and to these succeed 
three still smaller hexagonals, from which arises the proboscis. The proboscis {trompe^ 
Koninck) is about two lines wide, and, in the- specimen figured, about one inch 
remains, the upper part being, unfortunately, not preserTcd. The fragment pre- 
seryed is composed of seyeral longitudinal rows of small, transyerse, inyariably hexa- 
gonal plates. Fiye of these rows are to be seen In the specimen, each one consist- 
ing of about twenty-fiye pieces, which alternate with those of the adjoining rows. 
At th^uCures of junction, between eyery two rows of plates, we may obserye, with 
the aia of a strong lens, a series of minute pores extending their whole length, which 
. remind one somewhat of the apertures in the ambulacral fields of Palsechinus. The 
etflumn is cylindrical, yery long and slender, and enlarges jost before joining the 
body. It consists of short, alternate thin and thicker joints, and has a' central 
opening of a pentagonal form ; the exterior surface of each joint is surrounded by 
a line of small granules, which frequently coalesce and form a central carina. 

Dimensions. — The column of this Poteriocrinus is upwards of two feet in length. 
Width of body at junction of free arms, 4^ lines ; width at base, 2} lines ; height 
ef anal side, 6^ lines ; height of opposite side, 4^ lines ; height of base, 2 lines ; 
wi4th of summit of base, 8 lines. 

The remains of this Poteriocrinus are yery common in the upper part of the St. 
Louis Limestone, in St. Louis county. It is associated with PcUaeehinus (Melonites) 
mulHpora. (Owen and Norwood.) The specimens figured, are froin the Bremen 
quarries. 

ACTINOCBINUS OONGINNTTS.— Shumabs. 

t 

PI. A— ng. 6. 

The portion of the body of this species situated aboye the second radial pieces 
is unknown. 

The inferior part of the calyx is nearly hemispherical, and the plates mode- 
sately thick. Basal pieces, three, nearly equal in size, forming a low eup with a nine- 
sided border, and presenting beneath a wide, circular, shallow depression for the 
column. First radials, moderately conyex, length and breadth nearly equal, three 
hexagonal and two heptagonal ; inferior angle of heptagonal pieces, corresponding 
with a basal suture. Second radials, wider than long, with the articular facets tot 
third radials siearly perpendicular, large, reniform, occupying nearly half the 
length and two-thirds the width of each piece. First interradials, hexagonal, a litde 
longer than wide, and rather larger than the second radials. Jir«^ anal pieces, hexa- 
gonal, longer than wide, its inferior angle corresponding to a basal suture. Second 
anals, heptagonal, surface of the plates ornamented with prominent radiating ridges, 
which rise from near the center of the plates, and cross the sutures, so as to fona 
Bsreral sets of double triangles around the body. 

/>tfn«fM»i>fM. — Diameter at base, 4 lines; superior diameter, 18 lines; height 
of basal pieces, 1 line. 
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The speoimen figored, iaiftll that has been found of this beantiful species of 
Actinocrinus. It was discovered bj Professor Swallow, in the Encrinital Limestone, 
on North River, in Marion county. 

▲dlNOORINUS mSSOURIENSIS. — Sbuxabo. 
PI. A— Fig. 4— a, 6, c. 

The body of this fine species has the form of an inverted truncated cone, with 
the truncated apex resting on a widened base. The plates are rather thick, many of 
ihem garnished with a central prominence, while others are plane or slightly convex. 
Bcue massive, moderately high, inferior border surrounded by a thick rim, which is 
notched at the sutures ; articular facet for the column circular, slightly concave, oo- 
cupying about one- third the diameter of the base, and usually surrounded by a shal- 
low, but well-marked depression ; two of the pieces are irregularly hexagonal, the 
third is sub-quadrangular. Radial piece* large, rather wider than long, three hexa- 
gonal and two heptagonal ; upper oblique edges short, superior edges concave. The 
surface of each plate is marked with a prominent transverse ridge. The se^ut ra- 
dials are small, not more than a fourth as large as the first radials, quadrangular, 
as wide again as long, and raised in their centers. The axillary pieces [third radials) * 
are pentagonal, twice as wide as high, and flattened convex ; they usually support, 
on each of their oblique superior edges, two brachials ; the first (sometimes not pres- 
ent) is small, short and often irregular in form ; the second is comparatively large ; its 
length and breadth being about equal, and in the upper edge is a small notch for the 
passage of the brachial vessels. The firet interradiaU are rather large, as wide as 
long, and the number of their sides varies from six to nine ; their surfaces bear a 
eentral mammillary projection. The second interradials are' small, elongated, and 
irregular. The anal pieces are eight in number ; the inferior one, a little longer ' 
and narrower than the first radialsy is heptagonal, and bears on its upper edges three 
gmaller anals, the middle one hexagonal and the others heptagonal ; these again sup- 
port the other and smallest anal pieces. 

The pieces composing the vault have the following arrangement : Over every 
pair of second brachials is a rather large pentagonal piece, whose inferior angle 
corresponds to the axis of the radial pieces ; and, on either side of 'this, is an elon- 
gated plate of an irregular form, which is situated over the interradials; these three 
form the inferior segment of a circle of seven pieces, in the center of which is a 
large wart-shaped plate, bearing a round articular facet ; five such circles of plates 
surround the vertex, each enclosing wart-shaped platea. Near the center of 
the vault, but closer te the anal side, is a large tumid piece, encircled by eight or 
nine polygonal plates. 

The proboscis is short and lies below the level of the vault-plane, and between 
two of the wart-shaped pieces that are wider apart than the others. It is of a semi- 
OToid form, made up of small plates of various shapes ; the aperture is heptagonal. 

Dimensions, — Height of body, 1 j^ inches ; diameter at vertex, 15 lines ; inferior 
diameter of base, 9 lines; superior diameter of base, 7 lines; height of base, 8} 
lines ; height of first radials, 8 lines ; width of base, about 4 lines. 

This species, in the general arrangement of the plates, is very analagous toAcH' 
ocrinus (Dorycrinus)^ Mississippiensis of Dr. Roemer, but the general form of the body 
and pieces are quite different Its summit, like that of A. MississippiensiSf was, 
doubtless, provided with spines or long thorns, since articular facets for such appen- 
dages are perfectly plain on our specimens ; and detached spines, more than an inch 
long, occur in the strata which have yielded them. 
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Geological Potition and Locality. — Found by Professor Swallow in the 6th Divi- 
sion of the EAcrinital Limestone, on North River, near Palmyra, Marion county. 

ACTINOGRINUS BOTUNDUS— YasdiUi ahs Sbuius]). 

PL A— Fig. 2— a, b. 

a^funifm-^ActUiceriHiUi, Cbrlsty, 1848..->Lettara on Geology, PI. 1, flg. 8, 4. 

General form ovate, sub-globose, surface of all the plates smooth. B<ual pieces 
similar in form, rather small, pentagonal, forming united a low saucer, with a hex- 
agonal rim ; articular facet large, concave, central perforation very small. IH 
radial piece* hexagonal, as wide again as long ; 2d ra^ta^ small, quadrangular, about 
half as wide as the 1st radials, width rather more than double the length ; axillary 
pieces rather larger than the last, irregularly pentagonal, supporting on each of their 
oblique upper edges two brachials, and the upper ones of these, being axillary pieces, 
bear also two secondary brachials, from which ari^e the free arms. The interradial 
pieces, of which there are three between every two of the radial rows, are nearly 
equal in size ; those of the first order are octagonal, moderately large, and their 
length and breadth is about equal ; the pieces of the second order are elongated and 
irregular in form. The anal pieces amount to eight or ten in number ; the first, which 
rests on the base, is regularly hexagonal ; it is longer than the 1st radial, and bears 
three smaller pieces, one pentagonal, and two heptagonal. 

The vault is elevated, regularly convex, and consists of numerous polygonal 
pieces, which are large at the summit and diminish in siie as they approach the ori- 
fices of the arms. The proboscis is sub-central, and situated nearest the anal side of 
the body. 

Armt, — The example we have figured, exhibits twenty-one arm openings. 

Dimentiont, — Height, lines; greatest width, 9 lines. 

Formation and LocalUiea. — It occurs at Rocheport, in Boone county, and near 
Pailmyra, in Marion county, near the base of the' Encrinital Limestone, and is one of 
the most characteristic fossils of that formation. 

ACTIMOCRINUS GHRISTYL , 
PL A— Fig. 8. 
^ Synoi^m -^ActtMcrimtety Chriflty, 1848.— Letters on Geology, PL 1, Nob. 1, 2. 

Body large, bell-shaped, plates thick, very slightly convex, surface smooth. 
Base cup-shaped, as wide again as high, pieces nearly equal in site ; Itt radiaU 
large, increasing slightly in width from below upwards, length and breadth about 
equal ; 2d radiaU small, short, quadrangular ; axillary pieces pentagonal, as wide 
again as high ; l9t brachiaU much wider than long, irregular iff form, and larger 
than the axillary radial pieces ; 2d brachial* considerably larger than the Ist bra* 
ohials, and, being axillary pieces, they support on their upper edges two large second- 
ary brachials of an irregular form, each of which again bears a short sub-quadran- 
gular piece, furnished with a facet for the articulation of the free arms. The inter^ 
radial pieces amount to four in number, and are very variable in form. The first 
are large, longer than wide, and usually of an irregular octagonal form; the 
others are small. The anal pieces amount to seven ; the first, which rests on the 
base, is of large size, heptagonal, longer than wide, and its sides are nearly parallel. 
It supports three small pieces: one, central, slightly elongated, and hexagonal ; and 
two, heptagonal. These again are succeeded by three still smaller pieces, pentagonal 
and hexagonal. The proboscis is nearly central, but only the base of it is preserved 
in our specimen. In a specimen from Oquawka, Illinois, figured by Mr. D. Christy, 


192 OBOLOGIGAL SUBYST. 

in his letters on Geology, about one inch of the proboscis remains attached to the 
fossil. It is represented as being of a curved cylindrical form. 

The dimeruioru of the specimen figured, are as follows: whole height, 14 lines ; 
height from base to vault, 12 lines; greatest diameter, 17 lines; inferior diameter 
of base, 8 lines ; superior diameter of base, 6 lines ; height of base, 2} lines. 

I have dedicated this interesting species to Mr. David Christy, to whom we are 
indebted for the first notice of it. It was very properly placed by him in the genus 
Actinocrimu, but the figures were unaccompanied by either a description or a specific 
name. 

This species was found by Professor Swallow, neiur Palmyra, Marion county, 
who regards it as being very characteristic of his division No. 6, of the Encrinital 
Limestone. It was, also, discovered by Br. Litton, in similar geological position, at 
Bocheport, in Boone county. 

ACTINOCRINUS PTRIfORIflS.— Shuhard. 
PL A— Wg. 6—0, b. 

Body large, pyfiform, plates moderately thick, often prominent in their cen- 
ters; surface smooth, sutures not very evident. 

Base sub-cylindrical; width greater than the length; inferior border slightly 
thickened, articular facet small, round, concave, central perforation minute, its form 
unknown ; plates equal. Firtt radial pieces large, elongated, about half as long 
again as wide, sides sub-parallel, iq>per edges very short. Second radiais nearly 
square, very small, their length being only a fraction over a line, while the length of 
the first radiais is four lines ; third radiais (axillary pieces) hexagonal, length and 
breadth about the same, and more than double the size of the second radiais. 
Brachial pieces wide, hexagonal, and about equal in size to the axillary radiais ; 
their upper edges are nearly straight, and they are, also, longer than the others, 
and support a wide, pentagonal piece, on whose oblique upper edges rest the arm- 
bearing pieces ; these are a little wider than long, and sometimes are hexagonal, 
and sometimes heptagonal. The upper edges are furnished with a semi-circular 
notch, which occupies about one-fourth the width of the piece, and leads into the 
interior of the body. The inierradiaU are six in number ; the first and largest hep- 
tagonal, on which rests two nearly regular pentagonal pieces ; these are succeeded 
by one smaller pentagonal piece, which is surmounted by a larger piece of a hepta- 
gonal shape. Anal pieces. In neither of the specimens figured, can the number and 
form of these plates be made out. 

The vault is very convex, and consists of rather large pieces, chiefly of hexa- 
gonal and heptagonal figures, of which the former are the most common. 

Of the proboscis, only the base is preserved. Its position is sub-central and 
nearest the anal side. The number of arms vary in di£ferent specimens. In the 
larger specimen figured (PI. A — Fig. 6, — a), the number of arms are indicated by 
nineteen apertures. In the smaller example (PL A — Fig. 6 — 6), there are twenty 
Apertures. 

The dimensions of the largest example we have figured, are as follows : Height, 
28 lines ; greatest diameter, about 15 lines ; height, from base to arm openings, 18) 
lines ; height of base, 3} lines ; inferior diameter of base, 5} lines ; superior diame- 
ter of base, 5 lines. 

Oeohffical Position and Locality. — This js one of the finest species of Crinoida 
as yet found in the strata of our State, and is very characteristic of the Encrinital 
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limestone. Botli the speeimeiui we have illnstnted were ducovered by ProfeMor 
Swallow, near Palmjra, Marioa coaaty, aseooiated with the preceding speeieB. 

ACTINOCRINTTS PARTUS.— Bhumibd. 
PL A — fig. 9. 

Of this elegant little Aotinoorinas we pooaesB only a tragment of the body, from 
which, however, we are able to characteriie the species, so as to permit of its being 
easily identified. Its general form is globose ; the surface is ornamented with Terj 
fine, somewhat flexaons strias, which radiate from the center of each piece to the 
sides, where they unite with strim from the adjacent pieces in such a manner as to 
I6rm seyeral series of isosceles triangles around the body ; the plates are thick and 
rery finely serrated at the sutnree. * 

Th6 bate is moderately conyez, and has nine angles, six of which are salient and 
three retreating ; articular facet for the column small, concaTO, its border finely 
crenulated ; central perforation, extremely small and pentalobate. First radial pieeet 
wider than long, three of them hexagonal, and two pentagonal. Second radial pieces hex* 
agonal, nearly as wide again as long, their superior lateral edges rery short. AziUary 
pieeet pentagonal, about as long as the second radials, but not as wide* Each row 
of radial pieces exhibits a sliglitly prominent longitudinal ridge, which becomes ob- 
solete as it approaches the base. First Brachial pieces quadrangular, short, widest 
aboTC, and crenulated on the superior articular border. The number of interradial 
pieces amounts to three, between every two radial rows. The first and largest is 
hexagonal, with sides nearly equal, the others are chiefly hexagonal, with sides nn* 
equal. Anal pieces unknown. 

The vault consists of many small pieces, irregular in form. The situation of th« 
proboscis is unknown. 

Dimensions. — Length, 6 lines ; greatest width, 6 lines ; height from base to 
arm-openingS, 8 lines ; diameter of base, 2 lines. 

Formation and Locality. — It was found at St. Louis, in the upper part of the 
St Louis Limestone, associated with Palaeehmus mult^ora, and Foteriocnnus UmgU^ 
dactylus. It is very rare. 

AOmiOCUNXTfl TXHNXDIIJAirnB.— Siimuasw 
PL A— fig. 1— «, b. 

General form oboyate, surface of plates smooth. 

Base, a low cup, widest above, slightly thickened at the inferior border, under 
surface gently convex ; articular facet of moderate width, deeply concave ; central 
perforation small. First radials large, as wide as long, three hexagonal, two hepta- 
gonal, all of them exhihitiog a central prominence, which in some specimens is quite 
distinct, and in others obscure. Second radial pieces very small, quadrangular, about 
as wide again as long, their surfaces nearly plane. Axillary pieces wide pentagonal, 
supporting on each side a short first brachial, which on the same specimen is some* 
times an axillary piece, and sometimes not ; the form of the second and third bra- 
ehials is very variable. Of the interradials, there usually exists but one between 
every two rows of regnlar radials ; sometimes, however, there are two, in which 
ease the second is quite small and irregular in form. The number of anal pieces 
aaoonts to seven or eight ; the one resting on the base is hexagonal, equals in sise 
the first radials, and bears on its oblique upper edges two hexagonal pieces, one widiar 
than long, the other about as long as wide ; tiiese again, support three or four still 
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smooth oonTex smfaoe. Prohoteii sub-central. Amu unknown; the number of 
arm-openings in the specimens under examination yaries from fourteen to fifteen. 

Dimentiani, — This species presents some variety in form, dependent on dliTer- 
enoes in age. The adult specimen we have figured (PI. A, fig. 1, b), exhibits the 
following proportions : — Length, 9 lines ; greatest diameter, 8} lines ; height of 
▼ault, 8 lines ; inferior diameter of base, 8 lines ; superior diameter of same, 8| 
lines ; height of same, 1 line. The young example (PL A, fig. 1, a) has the follow- 
ing dimensions : — Length, 8 lines ; greatest diameter, 6 lines ; height of Tault, 8| 
lines ; inferior diameter of base, 2} lines. 

Otologieal Formation and LoealHy, — Dr. Litton found this species abundantiy 
at Rocheport ; and Prof. Swallow als^ obtained specimens of it in tbe Encrinital 
Limestone, near Palmyra, Marion coun^, associated with Actmoerinm Mwourienni 
and A. ffriformit. 

ACTmOCRINTJS KONINCKL— Shumau. 

PL A— Fig. 8— a, 6, c. 

Synonym '^AeUnoerimUt, Christy, 1848.— Letters on Oeologj, PI 1, Figs. 6, 6. 

The calyx of this elegant littie species has somewhat the form of an ancient urn ; 
the plates are thick, and nearly all of them are furnished with a central tubercle^ 
which is Tcry prominent on the pieces, composing the inferior half of the calyx. 
Base about as wide again as high, decreasing rapidly in width from below upwards ; 
inferior border trilobate ; under surface nearly plane, articular facet small, deeply 
excavated, and circumscribed by a very slight prominence ; central perforation very 
minute, round (?). Itt radial pieeet, three hexagonal and two heptagonal, rather higher 
than the base, length and breadth about equal, each one bearing a very prominent 
tubercle, the base of which is generally circular, but sometimes elliptical. 2d radial 
jfieeei, small, quadrangular, rather wider than long, with or without a central tuber- 
cle. Axillary pieeet, pentagonal as high as the first radlals, and wider than long. 
\H hrachiak irregularly hexagonal and heptagonal, each supporting a 2d brachial of 
a transverse sub-hexagonal form, from which commences the ftree arms. The inter* 
radial pieces amount to only one between every two of the radial rows ; this is of an 
octagonal shape. The anal pieces amount to ten ; the first, which rests directiy on the 
base, is heptagonal, longer than wide, and bears, like the 1st radials, a very large 
tubercle ; on its upper edges rest three small pieces, the middle one hexagonal and 
the lateral ones heptagonal ; these support three smaller pieces, one heptagonal and 
two pentagonal, to which succeed the remaining and still smaller pieces. The vault 
is of a depressed conical form, and consists of small polygonal plates. The pro* 
hoicis is sub-central, and always situated nearest the anal side. 

Dtmeneiont, — Length, 7 lines ; length, from base to arm openings, 6 lines ; 
greatest diameter at summit, about 4 lines ; height of base, about 1 line ; inferior 
diameter of same, 8 lines ; superior diameter of same, 2 lines. 

FomuUion and Locality, — Occurs in the Encrinital Limestone, at Bocheport, 
Boone county, and near Palmyra, Marion county, where it is associated with the 
preceding species. Its vertical range in the strata is very limited. 

GLT7T00RINITB FIlIBRIATU8.~8innfABB. 
PL A— fig. 10— a,fr. 

The body of this little Crinoid, when. the delicate arms, tentaouhs and ooluaui 
are attached, has the form of a broom. 

The eohann is round, long, slender, and composed of thin joints, every third or 
fourth Joint being enlarged ; its surface is very finely crenulated. Calyx conical* 
«ipaDdlng rapidly from base to nmmit Hotol pi$c$$ pentagonal; length and 
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breadth about equal. Fbrtt radial pieces hexagonal, altemaUng with and a little larger 
than the basals. To these suooeed the eeoond and third radials ; and the latter, being 
axillary pieoee, support the firee arms. The remaining pieces comprising the cup 
are so worn, that their form and arrangement cannot be accurately made out. The 
oniM are slender, twice or thrice bifurcated, and composed of numerous quadrangular 
Joints, famished with delicate tentaculsd ; arms and tentaculte, very finely andbeau- 
tifUly orenulated. 

This little species, in its general appearance, and in the structure of the lower 
part of the cup, bears a strong resemblance to some of the species of Glyptocrinua 
of Professor HalL I haye, therefore, placed it in that genus, although the examina- 
tion of more perfect specimens than we have at present may render it necessary to 
transfer it to some other. . 

Oeoloffieal Position and Locality, — This species occurs in the Cape Girardeau 
Limestone, associated with TentaciUites tncurvusj Cyphaspis Oirardeauensiif and 
Acidaspis HalH, on the Mississippi riyer, in Cape Girardeau county. 

TBNT ACULTTBa INCUKTT78. — Sbvkabs. 
PI. B^ng. 6—0, 5. 

Tube attenuated, ouryed, with prominent sharp annulations extending to the 
tip ; at the* large extremi^ there are from fiye to six rings in the space of an eighth 
of an inch, and the interyening spaces are about double the width ; 'l>ut near the tip 
the rings are much closer together, and there are from eighteen to twenty in the 
eighth of an inch; the whole number of rings amounts to about thirty-fiye. The 
surface is coyered with fine longitudinal stritt, which cross the rings, as well as the 
■paces. In weU-preseryed specimens yery fine transyerse strise can be perceiyed. 
The length of the tube yaries from six to eight lines. 

These little bodies occur on the Mississippi, two miles above Cape Girardeau, in 
Cape Girardeau Limestone. They occur in the greatest profusion, associated with 
Sh/Qrinvrus deltoidettSf Cjfpkaspis Oirardeauensis, and Protiue depressus. 

CBU8TACEA. 

OTTEBBB SUBLASYIS. — fiteuXABD. 
PLB— F1g.lfi. 

Carapace small, sub-ovate, smooth, nearly as long again as high, moderately 
tumid, most prominent posteriorly; posterior end a little wider than the anterior, 
rounded; ventral margin straight, its anterior extremity extended into a minute 
pointed process. Just within the borders a faintly impressed line may be traced 
entirely around the valves. The surface is highly polished. 

This littie species is very analagous to Oythere FMli^sianat Koninck, firom the 
Carboniferous System of Belgium and Yorkshire. It differs in being proportionally 
longer, and the process on the ventral margin is much smaller and more acute. 

Dimensions, — Length, two lines ; heigh t, 1}- lines. 

' It occurs in the 1st Magnesian Limestone, near its junction with the Saccharoidal 
Sandstone, near Hamilton Creek, St. Louis county, and in Ste. Genevieve county. 
It is very abundant, beds several feet thick being composed almost entirely of the 
remains of this little crustacean. At these localities the fossil is always divested of 
its shell. Professor Swallow has, however, discovered some individuals on Speneer^e 
Greek, Balls oounty, in which the outer crust still remains, and from these the above 
deeeription has been drawn. 

N— n— 2. 
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TBILOBITES. 

PKOBTUS 8WALLOWI.*-«8HimAB]i. 
PI. B— Fig. 12— 0,6. 

Head semiciroalar, swelled, exterior border narrow, sUgbtly elerated and 
marked with four or fire thread-like strise ; sinns of the border shallow aod india* 
tinct ; posterior border of cheeks rather wide, and limited internally by a shallowi 
but distinct groove; genal angle short and rounded ? ; glabella tumid, elevated aboTO 
the plane of the oheeks, occupying about four-fifths the entire length of the headf 
rather more than half as wide as long ; front rounded ; sides ooutox, in adyaaee af 
the eyes ; slightly conoaTO in the middle, and expanding again posteriorly ; lobatiea 
indistinctly marked by three yery shallow depressions on each side, the anterior and 
middle ones being nearly obsolete ; occipital segment wider than the baae of the 
glabella ; convex, and as high as the glabella ; occipital furrow slightly arched to* 
wards the front, narrow, rather deeply impressed, widest at the extremities ; the 
f^irrow which separates the globella from the cheeks (dorsal sinus) is narrow, flexu- 
ous and slightly impressed ; cheeks elevated in the middle, declining rapidly towards 
the borders ; eyee reniform, moderately developed, not as high as the glabella, pal- 
pebral lobes semi-oval, visual surface very minutely reticulated. Thorax with nine 
foments; axal lobe very elevated, width greater than the lateral lobes, rings 
rather wide, flattened in the direction of the axis ; separated from each other by 
straight, narrow, but well-defined grooves ; segments of lateral lobes flattened be- 
tween the knee and axis ; the two bands are of nearly equal width ; extremitiee 
rounded. Pygidium parabolic, moderately convex; length about equal to the head^ 
border rather wide ; axal lobe elevated, as wide as lateral lobes ; segments eleven, 
flattened, separated by straight and feebly-impressed grooves; lateral lobes aboat 
seven, indistinct 

The whole surface is minutely punctate; the punctss sometimes disposed in 
quincunx and sometimes irregularly. 

Dimenaioru, — Length of bead, 8} lines; greatest width, 6 lines. 

Formation and Locality. — This pretty little species was found by Professor 
Swallow, in the lithographic limestone of the Chemung Group at Chouteau Springs, 
Cooper county ; and by Mr. F. B. Meek, in Moniteau county. 

Dedicated to its discoverer, Professor G. C. Swallow. 

PROBTUB MISSOURIBN8IS.— SHUMABik. 
PL B— Fig. lS.>-a, ft. 

Glabella tumid, greatest height about the center, ovoid, obtusely rounded in 
front, truncated posteriorly, length a little greater than the width, widest behind, 
three furrows on either side, posterior pair strongly marked : these commence at the 
dorsal sinus, about one-third the distance from base to front, pass in a curve back- 
wards, and bifHircate about midway between the center and sides of the glabella ; 
one branch, very shallow, is continued for a short distance almost transversely ; the 
other bends backwards nearly to the occipital sinus, and with the main branch par- 
tially encloses a large oval lobe on each side, the lobes separated by a space about 
half the width of the glabella; middle pair of furrows, shallow, curving backwarda 
in a direction nearly parallel with the posterior ones, but considerably shorter ; 
anterior pair feebly impressed, a little oblique ; occipital sinus a little convex towards 


• In the Mkmliii daMriptlon of TriloUtM I have ftUofwad, with but Uttla 
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Ibe front, skftllawest in tiM middle ; oocipitnl ring wide, flattened, nmeli loirer than 
the plane of the glabella. Fygidmm aemi-cirenlar, flattened conTex, width donbl) 
Ike length, margin broad and slightly concave ; axal lobe almost as wide as the 
lateral lobes, roonded at the extremity, segments ten, separated by strongly-marked 
AuTOWS ; lateral lobes flattened, with six or seren segments, separated by shallow, 
but well-marked farrows ; surface thickly studded with grannlee, which are rather 
smaller than those of the glabella. 

IHmenHont, — Length of head, 8} lines ; greatest width of glabella, i^ lines ; 
length of pygidimn, 6} lines ; width of ditto, 1 inch. 

Checks and thorax unknown. 

This is one of the most beantiftil species fonnd in onr rocks. The test is of a 
Itf^t chesnnt brown color. 

Locality. — It was obtained by Prof. Swallow, from the Lithographic Limestone, 
ad Hannibal, Louisiana and Chouteau Springs, Missouri, associated with Froduetus 
Mttrekuoniantu, Spirifer cutpidattts and Chonetea omata, 

CTPHA8PIS OniABPEAUSNSIS.— SflViCAU). 
PLB-^Flg.ll— 0,6. 

Body OTate, depressed ; head nearly semicircular, forming more than one-third 
the length of the body, very moderately conTOx, exterior border raised, narrow, 
prolonged posteriorly into slender, arched spines, which extend to the scTenth tho- 
imeic articulation ; within the border is a narrow well-defined grooTC, and between 
this and the furrow which passes round the front of the glabella is a slightly-raised 
■oiface. OMeUa suboTate, rounded before, truncated behind, occupying rather 
more than two-thirds the length of the head, greatest width a little in adyance of 
the middle, surface moderately oonyex and but little elcTated above the cheeks, when 
compared with other species of the genus ; at the base on either side is a small 
orate lobe, about half the length of the glabella, and entirely separated from it by a 
naanrow, deeply<4mpreesed grooTe; longitudinal furrows narrow, profound, uniting 
in front of the glabella ; occipital furrow straight, narrow, deep ; occipital ring 
•bout as high as the glabella, wide in the middle, narrowing towards the extremities, 
garnished with a minute central granule ; cheeks depressed oonTox ; eyes small, 
nearly circular, situated very near the glabella, and opposite the anterior half of its 
lateral lobes. Tkorax with ten segments, trilobation strongly marked by the longi- 
tudinal Airrows ; axal lobe wider than the lateral looes, slightly flattened in the 
middle, rings slightly arched towards the front, separated by strong furrows ; serenth 
ring provided with a slender spine, a little flattened on the sides ; it extends directly 
backwards, nearly two lines beyond the extremity of the pygidium. The entire 
length of this appendage is about four lines ; it rises by a thickened base, and ter- 
minates in an acute point. Pleura rounded at extremities, each with a deep groove 
running nearly the entire length, bend of the knee nearest the axal extremities. 
Pygidium semicircular, twice as wide as long, border narrow, axal lobe about as 
wide as one lateral lobe, rings from five to eight (varying in different specimens), 
flegments of lateral lobes tolerably distinct, grooved throughout their entire length. 
The surface of the crust appears perfectiy smooth to the naked eye, but when ex- 
amined with a strong lens, numerous minute granulm are to be seen. 

Dimennim; *^ Length, 7 lines ; greatest breadth, 6 lines ; length of head, 2\- 
Unes. 

The species described, as frr as my observation extends, is the only example of 
the genus hitherto observed in American strata. The depressed form of the glabella 


198 aEOLOaiCAL SUBVET. 

ftnd the large size of its basal lobes will distingaish it from its Soropeaa oongeaon, 
with one exoepUon, Cypha^ defret$a of Barrande, from the Upper Siloriaa strata 
of Bohemia, which, also, possesses these characters. In other respects, however, our 
fossil is widely different, and cannot be mistaken for that species. 

The only perfect example of this trilobite we hare found, is represented in 
plate B, Fig. 11, a. An interesting featnre in this specimen is the remarkable 
spinal appendage, which rises from the seventh azal ring of the thorax, and whieh, 
notwitb^tanding its extreme delicacy, is beantiftilly preserved in nearly a normal 
position. Barrande has obserred a similar appendage in a number of Bohemian 
species of Cyphaspis, and Salter figures a fine example from the Silurian rocks of 
Britain. In all the specimens mentioned by these authors, howeyer, the spine axises 
from the sixth axal ring of the thorax, instead of from the seventh, as Cyphatpit 
OirardecnteruU, 

FormaHon and Locality, — It occurs in the Upper Silurian strata (Gape Girar- 
deau Limestone), on the Mississippi river, two miles above Gape Girardeau, Mia- 
souri, where it is associated with Proetua d^etsut^ Encrtnunu ddtoideut^ and Homo- 
orinus. 

ENCKINU&US DELTOEDBUS.— Sbumabd. 

PL B-<]1g 10. 

Head and Thorax unknown. 

Pygidium subtriangular, width greater than the length, moderately convex, 
arched before, extr amity rounded and bent slightly upward ; axal lobe flattened con- 
vex, a little elevated above the convexity of the lateral lobes, from which it is well 
defined by the longitudinal fiirrows ; rings about twenty-four, narrow ; the first four 
or five only are entire, the others are interrupted by a longitudinal bpaoe, which runt 
down the middle of the axis, and bears several very small granules, which are indis- 
tinot, and, in the specimens before us, are only apparent on the anterior third of its 
length ; on each side of this interval, the rings are separated by strong transverse fur- 
rows, nearly as wide as the rings ; lateral lobea, each about one and a half times the 
width of axal lobe ; ribs eight on each side, narrow at their origin, and becoming 
wider as they approach the border, curved downward and backwards, the last two or 
three being nearly parallel with a line drawn through the length of the axis ; furrows 
deep, smooth, and about half as wide as the ribs. The surface of the test appears 
perfectly smooth to the unassisted eye, excepting the annulations of the axis, which 
show traces of granules. With the magnifier, minute granules are to be seen, par- 
tieularly near the borders and posterior extremity. The shell is of a beantifrtl 
chestnut brown color. 

JHrneneioM of largest specimen of the pygidium : length, 9 lines ; width, 10( 
lines. 

It is nearly related to Encrinurw eex-eostatutf Salter, from which it differs in 
the greater number of ribs of the axal and lateral lobes of the pygidium, and in its 
axis, which is longer and narrower. From the pygidium of Enerinurtu punetatue, as 
figured by Murchison, McCoy and Hall, ours may be readily distinguished by its 
greater width, rounded posterior extremity, and the greater width of its ribs. It 
cannot be confounded with any other species of the genus. 

Formation and Locality, — It occurs with the preceding species in the Cape Gi- 
rardeau Limestone, on the Mississippi river, about two miles above Cape Girardeau. 
We have found several specimens of the pygidium, but, up to this time, no por- 
tions of the head or thorax have been discovered. 
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PHILLIPSEA liXIUMXGlDISI&— Sbvkau. 

PI. B— ng. 9. 

Pyffidium semi-elliptioal, rather wider tban loag, Tery convex ; border mode- 
rately narrow ; axal lobe not quite as wide as the lateral lobes, and considerably 
elevated above them; anterior extremity arched; posterior extremity obtusely 
rounded ; rings thirteen, convex on the dorsum, flattened on the sides ; transverse 
ftirrowB rather deeply impressed on the dorsum, but shallow and narrow on the 
flattened sides; lateral lobei strongly arched downwards; ribs about twelve, dis- 
tinct, except the two or three last, which are obscure ; the first four from the 
thoracic margin marked with a shallow but distinct furrow, which is situated veiy 
near the posterior edge ; furrows between the ribs rather deeply impressed. Sur- 
face very finely granulose. 

BimeMions. — Length, 6 lines ; greatest width, 6} lines. 

Oeoloffieal Pomlion and Locality, — Occurs in the Archimedes Limestone, on 
the Meramec River, at Fenton, St. Louis county. 

DALMAMIA TRIDSNTIVERA.— Sbuicabd. 
PL B~Flg. 8— d, b, 0. 

Head snb-semioiipular, but little elevated, granulose ; external border wid^, 
slightly raised, and with a broad shallow groove extending nearly the entire 
length ; front extended into a remarkable three-lobed process, about four lines wide 
at the base, and three and a half lines long ; the lobes angulated and bent slightly 
vpwards ; one, a little the largest, projects forward Arom the middle of the process, 
and occupies about half its length ; the others arise from behind the central lobe, and 
project laterally one on either side, their extremities being about five lines apart. 
On each side of the process the border is notched about half its width. The genal 
angles are broad, flattened convex and slightly curved at the tip ; their length about 
equal to the head, exclusive of the frontal process. Glabella very moderately con- 
Tex ; frontal lobe transverse, somewhat lozenge-shaped, with the angles rounded^ 
occupying more than one-half the length of the glabella, including the occipital 
ring, and separated from the cheeks by a well-defined dorsal furrow, which becomes 
obsolete in front ; lateral furrows well impressed, and extending rather more than 
one-third the distance across the glabella ; anterior pair directed obliquely back- 
wards, forming, with the axis, an angle of about seventy degrees ; second pair 
directed forwards ; posterior pair transverse. Eyes large, lunate, very close to the 
^abella, and extending from the occipital to the anterior lateral furrows. The 
visual surface of each eye contains about thirty-eight vertical rows of lenses, the 
maximum number in a row being ten, the whole number about 860. The cheeks 

< 

are very slightly convex. 

Fygidium sub* triangular, flattened convex ; border from a half to aline wide, pro- 
longed posteriorly into a pointed spinie from one to two lines long. Axit but little 
raised above the lateral lobes, forming Ajbout one-fourth the entire width, tapering 
gradually, rounded and slightly prominent at the extremity, from which an obscure 
earina extends to the caudal spine ; rings fourteen, flattened convex, separated by 
narrow grooves ; lateral lobes, with nine *or ten segments, gently curved, and their 
extremities ooalescing with the border ; ftirrows rather wide but shallow, each with 
two shallow pits near the border, separated by a slightly-raised carina. 

Ibrmation and LoeaUtif, — This species is quite characteristic of the tkAtbjrm 
Shaly Limestone, on the Mississippi river, below Bailey's Landing, in Perry '^ounlyv 
aad at Birmingham, in Cape Girardeau county. 
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PL B— ng. u. 

Of fhis handBome spedet we haT8 found only the pygidinm. It \b maoh wider 
tiiaa long, and the posterior border is Moderately ronnded. The sorfaoe is thickly 
0tiidded with grannies, whieh are »0Bt nnmerovs on the borders. Azit not as wide 
as one lateral lobe ; rings eight, separated by rather deep Airrows, scarcely half as 
wide as the rings ; lateral lobes with abont five segments, which continue to the ex- 
terior edge, each one dirided into two nearly equal parts by a slight furrow, which 
aztends nearly to the eztsemily; furrows between the ribs becoming neariy obsolete 
before attaining the edges. 

Dmenei^m, — Length, ^ lines ; width, 10 lines. 

The pygidium here described is Tcry similar to that of Cafymene ineeiia, Bar- 
rande, but the axis is narrower, and the lateral lobes wider. 

Formaium md LoeaUty, — This species occurs on the Mississippi riTcr, one mile 
below Birmingham, in the Delthyris Shaly Limestone. 

"aOIDASPIS HALLL— SHCiUBft. 
PL B— Ilff. 7—0, h, e. 

This is, perhaps, the most beautifVil of the American species of Actdaspis, and 
the only one known to me ft«m western localities. We haTC not yet sncceeded la 
obtaining an entire indiridual, but the specimens in the State collection are suffi- 
cient to enable us to illustrate most of the essential characters of tiie species. 

The glabella is ^ery moderately convex ; its length is 2^ lines, and its width, 
between the eyes, is about 8 lines ; frontal border elerated, garnished with a row of 
4losely«8et granules, and limited internally by a deep furrow ; dorsal sinuses rather 
deep and nearly parallel with each other ; false sinuses well defined from theur eom- 
Bencement at the middle lateral Autowb, to the occipital fdrrow ; mesial lobe o^ 
glabella slightly elevated above the lateral lobes, and bearing a wide ftrontal lobe^ 
fmning a little more than a fourth of its length, and behind which the sides are 
•Ughtly arched ; of the lateral lobes the middle one is nearly circular, the posterior 
one oval ; no antero-lateral sinuses, the middle and posterior ones neatly defined and 
deep ; occipital sinus distinctly marked, but rather shallow in its middle third ; 
occipital ring vexy slightly elevated above the plane of the median lobe, rather wide 
in the middle, coiiStricted at the extremities, posterior edge of constricted portion 
bearing a prominent granule on either side ; area between the groove of the occular 
thread and dorsal sinus narrow, triangular, and ornamented with a double row of 
granules ; occular thread very slender, bearing a single series of granules ; eyes 
situated directly opposite the posterior lateral lobes ; movable eheeike as wide as the 
median lobe of the glabella is long ; border well defined, and terminating posteriorly 
In a slightly-curved acute spine, about two lines in length ; exterior edge ornamented 
with about fourteen spines, increasing in length as they recede from the front, and 
two of them situated on the genal spine ; the forward ones are blunt at tiimr «xtre* 
ttitiee, the others are drawn to a sharp point 

Thorax, — The number of segments composing the thorax Is unknown. In the 
specimen figured, which is the most perfect one in our possession, eight are pr^ 
served ; axie not so wide as one of the lateral lobes ; lateral segmenU each bearing 
a bourrdet of a semi-cylindrical form, occupying about half its width, and garnished 
With a row of grannies ; posterior band very narrow and difficult to be seen ; anterior 
band very slightly convex, narrow and granulose. 

Pygidium minute, sub-semicircular; axal lobe occupying about one-third tlio 


i 
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entire width, oon^MiBg of two rings ; Ut^ral lobes Tory sllglitly ooatox ; the siBgKo 
Mgmiukt wMoh erises from the first azal ring is Dsrrow at its origin, bnt beoomse 
mther broad before attaining the margin ; it is prolonged into a primary spine, one 
on each side, abont one and a half lines long, and between these are two secondary 
•pines, abont half as long as the former ; the lateral borders are also Aumished with 
two, and sometimes three seoondary spine* on either side. 

DimmnanM, — Length, about 7 lines ; width of eighth rib of thorax, ezolusiTe of 
qiines, 6^ lines ; length of pygidinm, 1 line; 

FbrtiuUion and Loeality, — Fragments of this elegant little trilobite are qnite 
common in the Gape Girardeau Limestone, on the Mississippi rijer, in Cape Girar- 
deau county. 

Dedicated to Prof. James HaU. 

pBODUCrUS ASQUIOOSTATUS.— SmncASJk. 

n c— Fig. 10. 

%fiofiSrM«— iVo^lMAtf— Ohristy, 1848, Letters on Geology, PI. 5, Fig. 1. ProduOm 

eera— D. D. Owen, Geol. Rep., Iowa, Wisconsin and Minnesota, Tab. Y., Fig. 1 

(not P. eora of D*Orbigny). 
Shell large, broad, hinge-line equal to the greatest width of the shell. Dorsal 
Talre much elevated, arohed, visceral portion slightly flattened on the middle, sides 
ihUing rather abruptly to the ears. Ears large, triangular, with three or four 
broad folds, whioh are not continued across the yisceral portion. Just within the 
eardinal border is a range of four or five small tubes on either side of the beak. 
IThe beak is moderately obtuse, and passes a Utile beyond the cardinal border. The 
•srface is coTered with longitudinal rounded ribs, which, at about one-fourth of the 
distance from the beak, preserre nearly an uniform width to the front margin. Sonft 
of the ribs bifiiroate near the beak, and then continue without frirther dlTision, 
the spaces between being occasionally supplied with new ones ; they are nearly 
straight on the back of the shell ; on the sides, they are cunred towards the lateral 
borders, and rendered flexuous by the folds. At ten lines from the beak there are 
fifteen ribs in the space of five lines; the whole number is from 150 to 160. The 
surface is studded with slender tubes, which in some specimens are separated fr^m 
each other by pretty regular intervals, and arranged in oblique lines across the 
diell ; in others, they are scattered promiscuously over the surface. In a specimen 
before us, we can count six ranges of these tubes separated from each other by 
regular distances of about four lines. In another example, they are more numer- 
cna and nearer together. Tbey occupy rather more space than the width of the 
libs. Ventral valve concave, visceral portion nearly plane, subquadrUateral, with 
■everal folds which continue across the shell ; these are prominent on the ears and 
side, but as they approach the middle they become obscure. 

Dr. Owen refers this species to Produetus eora, D*Orbigny, from which, however, 
it diffinrs in many respects. The cardinal line is much wider, ears larger, ribs 
eoaraer and fewer, and the spaces between the ribs are not more than half theur 
width, the reverse of which is the case in the Produetus Cora. 

This fine species was found very abundantly by Professor Swallow, in the upper 
Coal Measures, on the Missouri river, at Iowa Point, Bondtown, Dallas, month of 
Platte river and Weston. 

Shell small, sub-semicircular, cardinal line straight, front and sides regularly 
vonnded. Dorsal value convex, most prominent near the beak, sinus very shallow ; 
ears iher^ slightly ceneave; surfaoe maiked with rounded, dichotomous ribs, sepa- 
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rated by spMM not as wide as the ribs ; the nnmber on the border amoiints to about 
forty-five. On the ears the ribs are not so prominent as on the ranlted portion of 
the shell. Ventral TaWe with a slight elevation in firont, corresponding to the sinus 
of the dorsal yalve. Area and spines unknown. 

The specimens we have of this species are somewhat worn, so that all the 
characters cannot be determined. It 11 beliered, however, that the aboye descrip- 
tion will identify the species. 

Locality. — Found by Professor Swallow, In the Coal Measures, in Boone county. 

CHONSIES O&NATA.— SSDXAio. 

P1.0~F1g. 1.— a, b, c 

•SheU small, sub-semicircular, transverse, greatest width at the cardinal border. 
Dorsal valve moderately conyez, hinge-line prolonged into small acute ears, which 
are smooth, slightly deflected and convex; cardinal border, with three or four 
minute spines on each side of the beak ; surface, with firom thirty to forty rounded 
ribs, separated by sulci not quite as wide as the ribs ; some of the latter bifurcate 
twice or thrice, and others proceed from the beak to the border without division. 
They are crossed by flue concentric undulating lines of growth, which are barely 
visible to the naked eye. Ventral valve moderately concave, with a shallow trans- 
verse depression on the ears, corresponding to the convexity of the opposite valve. 

Dimennona. — Length, 2} lines ; breadth, 6 lines. In the number and charac- 
ter of the ribs, the C. omata is analagous to C, nana, but it differs in being propor- 
tionally wider and more depressed. From C. convoluta (Phillips' sp.), to which it, 
also, bears considerable resemblance, it may be readily distinguished by the ribs, 
many of which are dichotomous, whereas they are always simple in the former 
species. 

This pretty Chonetes is' one of the most characteristic fossils of the Chemung 
Group of Missouri. It was obtained by Professor Swallow, at Vandever's Falls, 
Cooper county, Louisiana and Hannibal, and by Mr. Meek, in Moniteau oounty. It 
is quite common, particularly in the Lithographic Limestone. 

BPIBIFEB PLANCKJONTEXA.— Shumaso. 

Shell small, plano-convex, semi-elliptical, greatest width near the middle, sur- 
face of valves smooth. Ventral valve nearly plane, presenting only a slight eon- 
vexity near the beak, no mesial ridge ; cardinal line straight, short, less than the 
width of the shell ; lateral borders and front regularly rounded ; area short, trian- 
gular, having a rather wide foramen, with the lateral edges raised. Dorsal valve 
gibbous, greatest convexity at the middle, a faint mesial sinus running firom the 
beak to the front ; beak produced and rather strongly incurved ; deltoid foramen 
moderately wide, edges slightly raised ; no deltidium in any of the specimens ex- 
amined. 

Z>M?iefMum«. -— Width, 8} lines; length, 8 lines; height, 2 lines. The surface 
of this shell, to the naked eye, appears smooth, but some specimens under the magni- 
fier exhibit faint longitudinal strin and fine concentric lines of growth. 

This species was found abundantly in the Upper Coal Measures, on the Mis- 
souri, near the mouth of Platte River, associated with Producius Wabashenais, CkoneUt 
j^anulifera, etc. For other localities, refer to Prof. Swallow's Report, p. 79. 

SPnUPKEY PECULIABIS.— Sbomabd. 
PL C— Pig. 7—0, 6, 

Shell transverse, gibbous, length and breadth nearly equal, cardinal angles 
rounded. Donal valve more inflated than the ventral, greatest convexity near the 
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beak; beak large, prolonged, elevated, inciuTed; brnge-line shorter than the width 
of the shell, flexaons ; sinos shallow and narrow, extending from beak to front, not 
plicated ; ribt^ six or seven on each side of the sinns, simple, convex, rather broad* 
separated bj narrow, slightly-impressed fiirrows ; area very small, triangular, not 
very distinctly marked, equal to about one-third the width of the shell, aperture 
triangular, longer than wide ; ventral valve convex, mesial ridge moderately elevated 
above the general convexity, simple, sometimes with a very slight linear longitu- 
dinal fkirrow; beak obtusely rounded, slightly incurved; area narrow; surfkoe 
of the valves marked by very fine concentric undulating lines of growth. 

Dimenthfu, — Length, 7} lines; width, 9 lines. 

This shell is placed with doubt in the genus Spirifer, as it presents some cha- 
racters at variance with the species now included in that genus. In some of its cha- 
racters it resembles the species for which the genus MarUnia has been proposed by 
Prof. McCoy. 

Formation and Locality, — This species is characteristic of the Chemung Group, 
at Chouteau Springs, Cooper county. 

BPmiFBR KXNTUGKSNSI8.— Bhumabd. 

aifwrnvm— apir{fla' eebvUeatutf HaU, Btaiub. Szped. to Salt Uka, p. 40B— PL XL->P1g. 4— a, b 
(not 8. octopUcatw of Sowerl^). 

Mr. Hall refers with doubt the shell we have named as above, to Spir, octopli- 
eaXut of Sowerby, Arom which it differs in several respects. Mr. Sowerby's descrip- 
tion, in the sixth volume of his Mineral Conchology, reads thus: « Transversely elon- 
gated, gibbous, semicircular, plaited; plaits eight or ten, deep and angular; central 
tlevation, plain; beaks remote, incurved; area triangular curved." In some speci- 
mens procured by Professor Swallow, on the Missouri river, not far firom Weston, we 
notice the following characters : Transversely elongate, gibbous, sub-semicircular, 
with from six to nine plaits on each side of the mesial sinus (the number varying 
with the age of the shell); plaits rounded, crossed by concentric, undulating, sharp 
lines of growth, thickly studded with minute granulae. 

I found this shell, several years since, in the Coal Measures of Grayson dounty, 
Kentucky, and retain for it the name by which I have ever since known it. It is 
•SBOoiated with Terebratula eubtilita, Ftoduetut ipUndent, and ChoneUs meaoloba. 

SPnUfXB MABIONENSIB. — Bhoi abi>. 
PL C —Pig- 8 —a, ft, e^ d. 

Shell transverse, sub-semicircular, rather gibbous; hinge-line extended into 
acute ears, and equal to twice the length of the shelL Area narrow ; borders sub- 
parallel, marked with very fine transverse stri», and more apparent longitudinal 
striiB. Dorsal valve more gibbons than the ventral valve ; aperture rather broadly 
triangular, and not closed by a deltidium ; beak pointed, incurved ; sinus commeno- 
ing at apex of the beak, narrow, shallow, with three or four plications, which do not 
vary in site from those on the sides of the valve. Ventral valve regularly convex ; 
mesial ridge scarcely elevated above the general convexity of the shell, being only 
a little prominent towards the front. The surface of the shell is marked with about 
Mj rounded ribs, mostly simple, except on the mesial fold and sinus, which are 
diohotomons ; ribs crossed by fine undulating lines of growth. 

This beautiful shell is easily recognised by its narrow area, and the slight eleva- 
tion of its mesial fold, which, in young examples, is sometimes even concave. In 
yonng specimens, the cardinal border is produced into long mocronate points. 
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One of tiiB most ebaracteriBtlc and abundant fossHs of the Cliemvng rocks of our 
State. It was fonnd by Professor Swallow, at Chontean Springs, Cooper county ; at 
Bannibal, Marion county, and Louisiana, Pike county, llr. Meek, abo, obserred it 
In Moniteau county. 

CTBTIA ACUXXK08TBI8. — Bhumaid. 
PI. C— Fig. 8— a, b, c 

Shell small ; area yery high, nearly an equilateral triangle ; greatest width at 
the cardinal margin. Beak of dorsal talve very slightly incurred in most specimens, 
sometimes straight ; deltoid aperture narrow, becoming abruptly dilated near the 
base ; lateral edges slightly elevated ; the eleration most prominent at the dilated 
portion ; mesial sinus commencing at the tip of the beak, rather deeply impressed 
and destitute of ribs. Ventral yalTC semi-elliptical, flattened conrex ; mesial ridge 
elevated above the general convexity of the valve, and well defined by a wide con- 
cave space on either side. Some specimens exhibit a faint lon^tudinal sinus running 
the whole length of the mesial fold. Valves with four or five simple rounded tibs 
on each side of the mesial fold and sinus, crossed by fine undulating snbimbricating 
lines of growth. 

7his shell is very nearly related to Oyrtia (S^fer) pyramidaUt, HaU, tram the 
Niagara Group of New Tork ; but it differs in the form of the aperture, which is 
wider, the ventral valve is more convex, and the mesial ridge and unus, larger. 

Occurs in the Lithographic Limestone of the Chemung Group on the Mississippiv 
at Hannibal and Louisiana. 

BHTNGONSLLA MISS0URIENSI8.--Bhu]IAE1>. 
PI. G— Fig. 6— a,ft, e. 

Shell gibbous, snbtriangular ; beaks sharp ; greatest width usually near tiM 
firont, but very variable in different ages of the shell. Ventral pal9€ much more ele» 
Tated than the dorsal valve ; degree of elevation varying according to th« age of the 
shell ; beak incurved, pointed ; mesial ridge obscure, with firom two to three obscure 
rounded folds, commencing a short distance in advance of the beak, and becoming 
more prominent towards the f^ont, where the valve is emarginate, and presents two 
or three deep indentations. Dorsal valve slightly convex near the beak, nearly 
plane anteriorly; sinus broad and shallow in young examples, becoming deeper 
in the more advanced ages of the shell ; it has two or three wide obscure pUits, some* 
times reaching the beak. Tongue of sinus quadrangular, bent upwards at nearly 
right angles to the plane of the valve, and in most specimens equal in length to one* 
third the length of the shell. The cardinal line is sinuous. The surface of the 
valves is covered with very fine, concentric, imbricating, waved lines of growth. 

Professor Swallow found this species quite common in the Chouteau Limestont 
of the Chemung Group, at Vandever's Falls, Cooper county. It also occurs at 
Providence, Boone county. 

RHTNOONELLA C00PBRBNSI8.— SaVMABlk. 
PL G-- Fig. 4—0, b,c^d. 

Shell sub-pentagonal, transverse ; surface covered by prominent, simple ribs, 
Increasing in size from beak to front Dorsal valve moderately convex near the 
beak and on the lateral lobes ; sinus shallow at first, but profound and veiy wide at 
the front, with seven rounded equal ribs, the last somewhat angular ; lateral lobes 
with seven ribs, rounded at their origin, but becoming angular at the firont ; tongue 
of the sinus very wide, equal to nearly one-third the length of the shell. 
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Ventral Tftlve more convex than the dorsal valye, and more regularly rounded; 
median ridge corresponding in width to the sinus, and yery moderately elevated. 
Beak of dorsal raWe pointed and entire ; cardinal border longer than sides ; ante« 
rior and lat#al commissure denticulated ; surface covered with numerous fine fili- 
form BtriSB. 

This shell is very variable in its proportions ; some specimens are very gibbous; 
the tongue of the sinus is quadrangular and bent at nearly right angles to the plane 
of the ventral valve, while the opposite valve is profoundly emarginate. 

This species was discovered by Professor Swallow, in the Chouteau Limestone, 
associated with the preceding. 

It resembles very closely some iti the ▼arietles of RhifnconeUa {Tsrebraiula) 
pwtatoma, 

BHTNOONELLA BOONBNBIS. — SHtlfAaD. 
P1.0— Pig. 6—0,6. 

Shell sub-triangular, length and breadth about equal, greatest width at the 
eardinal border, and diminishing rapidly to the front, where it terminates in an ob- 
tuse angle; cardinal border sinuous, terminating exteriorly in small salient ears; 
dorsal valve loogitudinally convex, concave from side to side, furnished with two 
folds which are very obscure at the beak, but become rather prominent and broadly 
angular as they approach the front ; sinus indistinct near the beak, large and mode- 
rately deep in front; tongue of sinus triangular; beak rather obtuse and stron^^ 
incurved ; hinge-line sinuous and situated some distance within the cardinal border-; 
Tentral valve shorter than dorsal valve, convex on the middle, sides nearly per- 
pendicular ; mesial fold indistinct near the beak, becoming broad and somewhat 
prominent in front. 
• DvmenaUma, —Length, 11 lines; height, 6 lines. 

Formation and LocaUi$f. — This shell occurs in the middle division of iiie Encri- 
nital Limestone, near Cotumbia, Boone county. It ia rare, only one specimen havimg 
been found. 

OBTmS HI8SOURIEN8I8.— Shuhaboi. 
PLC— nff.9«-a,». 

Shell transverse, semi-elllptlcal, depressed convex; cardinal margin equal to 
tiie greatest width of the shell ; dorsal valve very gently convex, with a broad and 
rery shallow sinus ; beak pointed, flattened, and not extending beyond the cardii|al 
border ; surface covered with fine, sharp, rounded, simple ribs, with interstitial ribs 
often planted between, which, before reaching the border, attain the same sise aa 
the regular ones ; the number on the border amounts to fif^ or sixty. With the as- 
sistance of the lens we can perceive numerous very fine concentric strisd, which give 
to the surface a very elegant appearance. 

Formation and Locality, —-Occurs in the Cape Girardeau Limestone, on the Mis- 
sissippi river, two miles above Cape Girardeau. 

LHPVABIfA MBSAOOSTA.— 8Binuai». 
PL 0— Fig. 2. 

Shell small, snbquadrangular, transverse; greatest width at the eardinal bord<^7y 
which is extended into small triangular ears; dorsal valve gently convex; beak 
pointed, slightly prominent, and passing slightly beyond the <;ardinal border ; a sin- 
gle longitudinal rib extends from beak to front, on either side of which the surfisse 
is thickly covered with fine dichotomous longitudinal strin, of whijQh the number, 
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two lines from the beak, is about twelre in the spaoe of one line ; longitudinal stm, 

croBfied by Tery fine oonoentric strise of growth. 
Ventral raWe and area unknown. 

ZHmentions, — Length, 4 lines ; greatest width, 6 lines. ^ 

Formation and Locality, — This species is cfaaraoteristie of the Gape Girardeau 

Limestone, on the Mississippi riyer, in Gape Girardeau county. 

ATICULA CIRCULUS.— Bhuiiabo. 
. PI. C— Hg. 14.— a b. 

Shell suborbicular, slightly cenyex; cardinal line about equal to two-thirds 
the width of the shell; length and width about equal; ears small and angu* 
lated ; beak rather pointed, elevated slightly above the cardinal line ; posterio-supe- 
rior edge of yisoeral^ portion gently concaTe; sides and front regularly rounded; 
surface marked with sharp concentric striflB, crossed by longitudinal undulating 
striee ; near the beak two or three obscure folds are occasionally seen. 

The Avieula e^ciUtu is Tery nearly related to Avieula (Peeten) dolabraeformk^ 
from the Chemung Group in New York, described by Professor Hall in the GeolQ{^- 
cal Report of the 4th District. Our specimens, howeyer, are constantly more orM- 
eular, and less oblique. 

QeoUgical Pontion and Locality. — It was found yery abundantly by Professor 
Swallow, in the Chouteau Limestone of the Chemung Group at Vandeyer's Falls, 
Cooper county, and by Mr. Meek, in Moniteau county. 

AYICULA GOOPERENSIS.— SHUifAKD. 
PL C— Fig. 15. 

Shell flattened, conyex, .sub-orbicular, slightly oblique, length and width about 
equal ; beak pointed ; hinge-line short, equal to about one-third the length of the 
shell ; wings small, subrectangular ; surface pf the shell ooyered with fine, conoen^ 
trio, crowded strin, crossed by six or seven slightly elevated longitudinal ribs. 

JHmmnons, — Length and width, about nine lines. 

In its surface markings, this shell resembles Avieula KanzanenMit, Vememl 
{OeoL de la Rusn$ et Ural Mont,, Tome 2, page 820, pi. xx., fig. 14), but it is 
neither so ^bbous or oblique, and the longitudinal ribs are not spinous, as in that 
species. 

Formation and LoeaUty.-^Ywj abundant and ohantoteristio of the Chouteau 
limestone at Yandever's Falls, Cooper county. 

ALL0BI8MA HANNIBALEM8I8.— Sbqmabd. 
PLC— Pig. 10. 

Shell transverse, subovate, rather depressed ; Aiterior extremity rounded, poe- 
terior extaremity obliquely truncated and obtusely angulated ; basal margin genUy 
rounded ; hinge margin slightly ooncave; beaks obtuse, situated at about one-third 
the distance from the anterior to the posterior extremity; surface marked with about 
eighteen oonoentric ribs, the lower ones broad and angulated, those near the beak 
rounded and very close together. 

IHmennoM, — Length, 18 lines ; height, 9 lines. 

It is associated with Choneta omaia, CyrHa {Sjpirtfst) euspidatus, and ProetuM 
Mti$ourienti8, in the Lithographic Limestone of the Chemung Group at Hannibali in 
Marion oounty. 
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FBOTKT lOBSaUXISNfilB. 

PI. 0— ng. 16. 

Shell Bmftll, inequilateral, OTal, regularly convex, Bides falling rather abruptly 
to the ears; surface with namerons fine, radiating, unequal, rounded ribs, which 
usually bitoeate once or twice before reaching the border, interrening spaces not 
as wide as the ribs ; posterior wing triangular, pointed ; lateral border arcuated^ an* 
terior wing larger than the posterior ; posterior border sinuous, surface with nine or 
ten ribs, beak projecting slightly beyond the cardinal border, its angle about 65^. 
The specimens we haye seen of this species are all casts. 

Formation and LoeaUty. — This species is characteristic of the. upper cherty 
portion of the St Louis Limestone, in St. Louis county. 

PBCIVN OOOIDENTALIS.— Shumabd. 
PL C— Pig. 18. 

Shell inequilateral, rather large, ovate, subtrigonal, length and breadth nearly 
equal ; valves convex ; surface marked with radiating, slender, rounded, bifurcating 
and somewhat flexuoos ribs, separated by spaces double their width ; ribs and spaces 
erossed by numeroos very fine concentric strisB, and several imbricating lines of 
growth; wings triangular, ribbed; anterior one larger than the posterior and sepa* 
rated from the body of the shell by a broad groove, border sinuous ; posterior wing 
terminating in a point, its border arcuated ; beak projecting slightly beyond the 
cardinal edge; apicial angle about 80^. It was found by Mr. Hawn, in the Coal 
Measures, near Plattsburg, in Clinton county. 

MTALDIA BUB^iUADRATA.— BBmin. 
PI. C— Pig. 17. 

Shell very large, inequilateral, thick, elongated, subquadrate, cardinal border 
very slightly arched, posterior border a little sinuous, anterior border deeply exca- 
vated ; beaks terminal, pointed, a little incorved ; umbones rather prominent, from 
which there is a gradual slope to the posterior border; anterior umbonial slope 
nearly perpendicular to the plane of the surface of the valves ; surface covered with 
numerous imbricating lamellae, marked with fine concentric strise. The facet for 
the ligament is very broad and covered with nunierous.fine grooves, parallel and ex- 
tending its whole length. 

Dtmmnoru. — Length, 8 inches; width at cardinal border, 21 lines; greatest 
width, about 2 inches. 

Formaiion and LoeaUiy, — Discovered by Professor Swallow, in the Upper Coal 
Measures, of which it is quite characteristic. Its locality Is on the Missouri river, 

two miles below the month of the Little Nemaha. 

* 

GHXHNITZIA TKNUILINXATA BHnuBlk. 

PLC— Pig. 13. 

Shell elongate, conical; spiral angle about 26^; aperture longer than wide, volu- 
tions regularly rounded, covered with numerous fine longitudinal thread-like stri», 
slightly arched posteriorly, which again are crossed by rather obscure, revolving 
earinss, of which about fifteen can be counted on the body volntion. The speci- 
men we have of this shell is a fragment, consisting of about four volutions. 

Formaition and LocaUtff, — This species was found in the Chouteau lamestone, 
in Cooper counfy. 
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KUBCHISCHnA MELAMIAK>]IMIB.— SHraaw. 

nc— ng.u. 

Shell slender, elongated ; TolntionB abont nine, slighUj eonyex, flattened, llie last 
one obtusely carinated and angnlated beneath ; sntores distinet ; form of aperture 
mknown ; spiral angle, abont 18^ ; length, 8} lines ; width of body whorl, 3 lines. 
The specimens of this shell that we hare seen are all easts, and the svrfaee mark« 
Ings gone. 

It ooenrs in the silioions ootitic strata of the 2d Magneeian Limestone (Oale^ 
fmnu SandaUme)f in Franklin eonntj, near the jnnetion of the Bonrbeuse with the 
Merameo ritev. 

OONIATITBS PLAN0BBIF0RMI8.— Sbumabo. 
PLC— ng. 11—0, k 

Shell small ; nmbilions broad and profound ; whorls abont six, transrerse, mo- 
deratriy oonrex on the dorsum ; sorfaoe- eoTored with narrow, transrerse, small, 
sub-imbricating bands, bearing yerj minute transrerse strim ; bands flezuons on tiM 
dorsum ; aperture transrerse, and constricted just within the edge ; dorsal lobe wider 
than high, btftiroated, superior lateral lobes wider than long, angnlated at their ez« 
tremities, and abont as long as the dorsal lobe ; dorsal saddle somewhat lingumfom, 
and about equal in length and width to the dorsal lobe. 

Dimenswtu. — Greatest diameter, 8 lines ; width at aperture^ 2} lines. 

FormaHim and Locality, — Found by Prof. Swallow, in the Coal Measons, oa 
the Missorn rlTer, above DoTcr Landing. 

FIUCITES GBlOnjS.— SmniAip. 
Fl. A— Fig. 11. 

This curious fossil, in its general appearance, bears considerable resemblance 
to the fimbriated tentaculsB of some of the Grinoids. As it appears on the surface 
•f the rock it consists of a central biforcating axis, Tory slender, from which pro- 
oeeds, at nearly right angles on either side, a series of very thin leaf-like plates, 
fdM>ut four lines in length ; these laminm rise directly opposite each other, and they 
appear to be directed obliquely backwards and downwards. 

It has a more slender and delicate appearance than the species figured by Prof. 
HalL 

Formation and Locality, — It was found by Prof. Swallow, in the Lithographie 
Limestone, at Louisiana and Elk Spring, Pike county ; and on North RlTcr, ia 
Marion oonnfy. 
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A. 


WHAT WAS KNOWN OF OUR GEOLOGY. 

« 

In justice to those who hare, anterior to this Surrey, investigated the Geology 
of Missouri, I have compiled the following Catalogue of such Books and Papers, 
treating upon that subject, as have come to my knowledge. Some, doubtless, 
have been omitted ; if so, they will be added to the list when known. 

Though much has been published on our Geology, yet little had been made 
out in detail. Nearly all that has been written is general in its character ; but 
our information respecting the ores and other useful minerals, is more abundant 
and accurate. 


• 


Still, the pioneers in this great work deserve much praise ; and we most 
cheerfully call attention to what they have published. 

CAPTS. LEWIS AND CLAHK. , 
«' The Travels of CapU. Lewis and C/arA." — Philadelphia, 1809. 

This work gives xa the following estimate of the anniud yield of the Mines of Missouri. It 
will be interesting for fatnre comp«uri8on :— 

" An Estimate of (fie Prodvctqf the Kveral Mines." 

** Mine a Burton, 550,000 lbs. mineral, estimated to produce 66^ 1$ 866,606^ lbs. 

lead, at $5 ^ cwt, is, $18,833 33 

To irliich add $30 (on 120,000 lbs. manufiictured) to each thousand, is, 3,600 00 

^ Old Mines, 200,000 lbs. mineral, estimated to produce 6^, is 133,3331^ lbs. 

lead, at $6 ^ cwt., is, . . .^ . . . . 6,666 67 

(<Mine a la Motte, 200,000 lbs. lead at $5 ^ cirt,' is 10,000 00 

•< Suppose at all the other mines 30,000 lbs. lead at $6, is, . . . 1,500 00 

" Total amount is, $40,100 00" 

We glTe this table as we find it, save a few errors in the carrying out of the nnmbenc 
These explorers, also, mention the existence of Clays, Iron, Copper, and Coal, and the probable dis- 
covery of Tin, SilTer, and Gold. 

They speak in most flattering terms of the agricultural and commercial prospects of the Territory. 

UENRY R. SCHOOLCRAFT, Esq. 
View of the Lead Mines of Missouri — New York, 1819. 
Thirty Years with the Indian Tribes, — Philadelphia, 1851. 

Mr. Schoolcraft gives a Geographical, Topographical and Geological view of the mineral r^on ; a 
list of the mines, and a catalogue of the minerals then known to exist In the State. 
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He gires a gloving aeooant of the agiienltiml wealth of flie State, and the commercial adTanttget 
of St. Lonis. Bat the progress of our noble dtj, has more than realized his expeetations. 

HBNRT KINQ, M.D. 
Ri^ort of a Reconnoissanee of that part of the State adjacent to the Osage River, 

to the Board of Internal ImproTement. — Senate Journal, 1840. 
Rq>OTt on the Rioea^ ffinehf Bleedtng-HUlf and Blanton Copper Mines. — St. Lonis, 1868. 
RqH}rt on the Lands of the ** Birmingham Iron Mining Company." — St. Lonis, 1868. 

Papers : — 

A OeologiccU Survey of the State of Missouri. — ^Wes. Jour, and Ciy., Yol. iii., p. 12, 1850. 
A Oeologieal Survey of the State of Missouri, — Wes. Jour, and Civ., vol. iii., p. 76, 1850. 
A Letter to the Representatives of Missouri in Congress, advocating a School of Mines. — 

Western Joilmal and Civilian, vol. iii., p. 226, 1850. 
A Paper before the American Association. — 1851. 

In theee papers, Dr. King has giren the most aocorate yiew of our lover stratifled rodu,I hare jet 
seen pabllshed. 

In the Second Report is giren a section of the 8ti«ta,fix)m St. Louis to Massey's Iron Works. 
Theee papers contain much valaable Information and many important soggestions. 

M. M. MAUOHAS, M. D. 
Paper before the Missouri Historical and Philosophical Society. — 1868. 
Oeologieal Researches in Missouri. — ^' Western Journal and Civilian, vol. ix., p. 882. 

This paper glres us a somewhat detidled description of the rocks in those portion of Callaway and 
Montgomery counties drained by the Loutre and Au Yases rirers. 

G. W. FBATHSRSTONHAUGH, U. S. CkdogUt. 
Rq>ort on the Elevated Country between the Missouri and Red Rivers, — 1886. 
Rqtort of a Geological Reconnoissanee of Couteau de Prairie, etc, — 1886. 
Canoe Voyage up the Minnay Sotor, — London, 1847. 
Excursion through the Slave States, 

Mr. Featherstonhaogfa spends much Uaming upon the Geology of Missouri, Illinois and Wisconsin, 
and particularly upon the Galenlferous Limestones of these States. He considered them all tdtnffeiU 
and Oarbon^erous. He makes many other statements with about the same regard to sdentifle truth. 
But we could expect nothing better from a pompous, dogmatic, censorious pretender, who discourses 
more flrequently upon his "tea" and the Entomology of his bed, than upon the fossil Flora and Fkuna 
entombed in the geological Ibrmations he was commissioned^ t<^zamine. 

J. N. NIC!OLBl*r, Esq. 
Report to Illustrate a Map of the Hydraulic Basin of the Upper Mississippi. — Wash- 
ington, 1845. 

a 

This raluable document gires us some interesting informaUon respecting the ro^Ls of the Missla- 
sippi and Missouri rlTers. 

H. A. PROUT, M. D. . 

Papers : — 

The Geology and Mineral Resources of the State of Missouri. — Western Journal and 

Civilian, vol. i., p. 6. 
Classification of the Mineral Masses Composing the Earth. — Western Journal and 

Civilian, vol. i., p. 115. 
(hology of the Valley of the Mississippi. — Western Journal and Civilian, vol. i., p. 248. 
Economical Geology of Missouri. — Western Journal and Civilian, vol. i., p. 429. 

In these and other papers, the titles of which haTe passed from my memory, Dr. Fktnit has 
deteribed a portion of our Geology, and has called attention to our mineral resources. 
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PBOF. JAMBS HALL, 

In his P^Uui RepcH «fi tito €kdogy ttf Ntm York, hag a map representing the Geology of oar State 
along the MUaiaaippi, and a short letterpreai description of the rocks therein represented. 

In Cdpt, Stantburjf't Report, he^ also, flgnres and describes some fossils ihnn the Upper Ooal Mesr 
sores, near Weston and Fort LeaTonworth. 

DATID CHAISTT, ESQ. 

'*LeUer8on (7«oZo^." — Oxford, Ohio, 1848. 

In these letters to Dr. Locke, Mr. Christy has embodied many important gceological facts respecttng 
the mineral region of Mlssonrl. He^ also, giyes a Qeological Section from "Pilot Knob, Mlasoori, to 
Hollldaysbnrg, Penn^lTanla." 

PBOF. W. R. JOHNSON. 
Report on American Coals, — WashingtoD, 1844. 

An analysis of the Oannel-Coal of Mlssonrl Is given in this Yalnable Report. 

P. WOODFORD, Sbq. 

Papers : — 

Mineral Reeourcee of Waehington county, Miaaouri, — Wes. Jonr. and Ct7., T. i., p, 168. 
Claye and Minerals of Missouri. — Western Journal and Ciyilian, toI. L, p. 198. 

Mr. Woodford, la these papers, menCtons the esdstenoe of Kaolin, and other minerals, in Mlssonri. 

PROF. SHJSPARD. 

J^eseriptum of Iron Mountatn, Pilot Knob and the surrounding country, — Western 
Journal and Civilian, yoI. yiii., p. 140. 

This paper giTes a fine ylow of those wonderful saonntains of Iron and the adjacent oountiy. 

SIR CHARLES LTXLL. 
Second Visit to the United States, 

In this work, tito learned author has given a very Instroetive description of the "JBarthquike 
Region," abont New Madrid. 

WM. R. SINGLETON, Prinetpal Engineer. 
R^ri on Ste, Oeneoieoe, Iron Mountain and PHot Knob Plank-road, 

1i memory serves us correctly, this Report adds much statistical Infonaation to our knowledge of 
Hm Iron Mountain, Pilot Knob, and other iron depositB in that part of the State. 

JAMES M. BUCKLtN, ChS^ Engineer, 

Rq^ort of the Prelimmary Surveys and Location of the Hannibal and St, Jos^k 
Railroad, 

m m 

' This document gives us a view of an extensive coal-bed along the line of this road. 

WM. S. MOSBLEY, Esq. 
Paper on the Lead Mines of the South- West, — West. Jour, and Ciyilian, toI. iv., p. 412. 

This paper gives a historical account of the lead-mines and mining operations of South-Westera 
Missouri, up to that date. 

J. JAMISON, Ebo. 

Report on the Coal-Jlelds and Coal-mines on the Western Waters — Waeliing^n, 1852. 

This Report merely alludes to the ooal of Missouri, and presents some foets respecting the cannelt 
coal of Callaway county. 
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DILO. ENQELMANN. 

Carboniferoiu Rocks of St. Louis and Vtcmity. — ^Amer. Jour, of Science and Arts, 1847. 

This pftper giTos a briof sketch of our Garboniferoxis rocks. 

JOSHUA BARNST, Esq. 
Report of a Survey* from St. Louis to the Big Bend of Red River, — Washington, 1862. 

Mr. Barney, in this Report, mentions many (ft the rocks and Iroes observed on the line of this 
Sorrej. 

B. C. TAYLOR, Esq. 
Statistics of Coal. --Philadelphia, 1855. 

This Talnable work giyes a yery imperfect account of the coal deposits of Uiis State. 

D. D. OWEN, U.I>.,U:S. Gedlagut. 
Oeologieal Survey of Wisconsin, Iowa and Minnesota. — Philadelphia, 1852. 

In his Geological Map, Dr. Owen lays down the whole of Missouri, north of tiie Osage and Mis- 
souri riTers, imd St. Louis county, on the south, as Carboniferous, except the south-east part of Boone 
county, the south of Callaway, Montgomery and Warren ; the south-west of St Ghaiies, and a narrow 
Bone in the western part of Pike, which he makes Lower Silurian. He, also, excepts a small creeoent- 
shaped xone, in Callaway, extending firom Fulton some ten miles to the south-west, which is marked 
DeTonian. His Report gives a detailed description of the rocks on the Missouri river. 

FOSTER AND WHITNET, U. & Cfedlogitts, 
Report on the Geology of the Lake Superior Land District. — WaAington, 1851. 

A description of the Iron deposits in and about Iron Uountatn, Ib given in Part 11. of tliis 
Report 

J. D. WHITNEY. 
Report on the Lands of the ** Birmingham Iron Mining Company." — St. Lonis, 1853. 
Metallic Wealth of the United States. — Philadelphin, 1854. 

* Mr. Whitney has given the world a large amount of important information respecting the 
mineralt and minu of Missouri; but he has not magnified our *< Metallic Wealth.* 

** Prospectus of the Stanton Copper Mining Company." — St. Lonis, 1855. 

In this pamphlet, we have an interesting description of the Stanton Copper Mine and its Geo- 
logical position. 

Contributions to the Geology of Missouri have been made by Capt Pike, 1805; Mr. Bradbury, 
1809; Mr. Breckenridge, 18U; Major Long, 1820; Dr. James, 1820; Professor H. D. Rogers, 1834; Dr. 
Daubeny, 1838; Mr. T. G. Clemson, 1838; Mr. J. T. Hodge, 1842; T. Nuttall, 1819; MtvJor Cass, 1820: 
Mr. E. Harris, 1845 ; Lieut. A. R. Johnston, 1845, and Dr. A. Wislisenus, 1848 ; but I am unable, at present, 
to refer to their papers and works. 

WESTERN JOURNAL. 

Scarcely a number of the Western Journal and Civilian, from the first to the last, has been issued 
without some one or more papers, which have given to the world fects more or less in detail, respect- 
ing the vast mineral wealth of Missouri. This Journal lias ever occupied the first rank in this great 
work. 


USE OF FOSSILS. 

• 

Wk ore ofl«n reqaeeted U explain the qm of ao many fossiU. A few fads vill 
show their great lalne. 

It dionld be kept in miad that the earth's crost is made ap of certain strnta of 
rocka, which always occupy the same position reUtiie to each other. (See See. 1, 
Chap. I., the Boots of Missoari.) In this State, coal is found in those strata 
caHed the Coal Meaaura. The lead, copper and cobalt, are generally foand in 
the magnesian limestones of the Calci/erout Sandrock and in the Carboniferout Lime- 
lUme. Now, in searchiDg for coal, it is of the highest importaDce to be able to 
detect the rocha in whioh it exists, and determine in what part of them it lies. 
These coal-rocks ore made up of shales, clays, sandstones and limestones. The 
ooal, shales, clays and sandstones readily crumble and fall down on exposure, and are 
usually coTered iq> by the sal and debris ; bat the limeetODes are more genetoUy 
exposed above the surface. Take, for example, the section ftom the Hinkston, in 
Boone ooun^, represented in Fig. I. 

• Jig. 1. 


All these strata, save No. 8, are neoally coTered with soil ; while Uiia is a hard 
bine limestone, which withstands Ibe action of frost and water, and crops out tn 
almost eyery place where it oiisls. Since the other strata of this section always 
hold the same relative position, it is evident, when this limestone is foand, the posi- 
tion of the oool-beds, both above and below it, is easily determined. Out this lime- 
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stone is a fine bine rook, like eight or ten others in the Coal Measores, and cannot be 
distinguished by its litholog^cal characters or general appearance. Bat on dose 
examination, I found a delicate filiform coral, called' Cluutetef miUeporaceus,' and three 
beautiful little bivalves, the Sjnrifer lineattiSf Chonetes meaoloba, and Produetut 
splendent, all well preserved and retaining the delicate markings of the living shelte. * 
These fossils are abundant in this rock, and are found together in no other similar 
limestone yet examined ; so that whenever we find these four fossils in a hard, blue, 
compact limestone, we know it to be this rock ; and we further know that immedi- 
ately below it, is one bed of excellent coal, and that eight feet above it, is another 
bed, three feet thick. What better divining-rod than 'these four fossils? Persons 
not understanding these facts have often been greatly surprised at the accuracy wltii 
which we have pointed out the position of those coal strata, where they could see 
no indications of their presence. So it is with various other rocks and minerals ; 
the fossils are the guides which lead us with certainty through the apparently con- 
f^ed mazes of our Geological Strata. With them, all is certainty ; without them, 
doubt and confusion often prevail. Every rook, in which fossils exist, can be dis- 
tinguished by them from all the other rocks. * 

They have been of the utmost importance to us in the Survey, often ena- 
bling us to point out with certainty the age and geological position of those rocks 
in the State, in which they have been found ; to give their true positions in the 
adopted classification of the strata of the earth ; to point out their equivalents in 
other parts of the country; and to determine the identity of those in different parts 
of the State, though their physical properties are as distinct as those of a white 
Saccharoidal Sandstone and of a blue compact limestone, or a pure Oolite. They 
have, also, enabled us to determine the existence of coal over an area of more than 
two thousand square miles, where it was not supposed to exist in workable 
quantities. 

These facts prove the wisdom of the framers of the law, which makes it our 
duty to collect the fossils, and arrange them, with the rocks and minerals, in the ca- 
binets, to be deposited in the different parts of the State, where they will be open to 
the inspection of all, who may desire to examine or study them, and treasure up 
their wonderful history. 

These petrified remains of the myriads of beings who lived and perished be- 
fore Adan^, are the history, and I had almost said, the only history, the Creator has 
left us of those countless cycles of the Pre- Adamite Earth. When every fossil is a 
chapter in this wonderful history, when every one aids us in our search for the 
precious treasures of earth, shall we not study them, read their history of the past, 
and follow their guidance in our search for mineral wealth ? 

Still it should not be supposed, that we have spent much time in collecting the 
many thousands already in our possession ; for they have been obtained during the 
progress of the work, in such a manner as not to retard, materially, our other labors. 
They have, indeed, accelerated rather than delayed the progress of the Survey. 

Subjoined is a catalogue of the fossils thus far discovered and idenUfied- 
Among them are many new ones, which are described in this Beport. There are, at 
least, one hundred other undescribed species in our collection. 
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CATALOGUES OF THE FOSSILS OF MISSOURI. 


TSB roixownro oatalooukb compkio, ao vab as bsteriomsd, ted FO0tiu that hati urns 

OOLUOTID DURIira THX PB0ORBB8 OF THK BmiTKT, ARRANOSD UKDWH WOt BZAM 
or THX BX8PCCTITI WitBMAJlOm Dl WHIOH TBIT OOGUK. 


CATALOGUE I.*— BLUFF, OR LOESS. 

No. l...C^cbu— Species nndt Near mouth of Wolf Biter. 

No. i...Amnicdla lapidariOj Say.—Near St Louis. 

No. B...Hdixrt^ DeKtLj St Joseph Landing. 

No. 4...Hdix dXhoUOnriay Say Half mile helow Great Nemaha. 

No. b...Hdia> altemaia. Say Bellerae, Bluff City Landing, mouth Wolf Birer and Lexington. 

No. 6...£re{tx toncavOy Say Bluff City Landing and near St Louis. 

No. l...Hdix thynrideuif S«y ^InfT City Landing. 

No. S.,.Bldix profunda, Say ..... ...Lexington, month Little Nemaha, Bluff City Landing, &c. 

No. 9.»ffdix muUaineaUi, Say Near mouth Big Nemaha, Little Nemaha, and Flatte River. 

No. Vi...HeUx dautaf Say 

Vo.\l..,IIdix ariaidla, Anthony...St Louis, BoonrlUe, below mouth Platte BWer, and Big Nemaha. 
No. 12...HeUx monodon^ Rackett,...St Louis. 

No. \Z...Hdix dectrinOf Oould St Louis and Boonvllle. 

Vo.li...Rdiz arboreOj Say St Louis. 

No. U...Bldix indentata. Say Below mouth Platte RlTer. 

No. 10... Hdix MrnUOj Say Bluff near St Louis. 

No. 17...BdveUne<UayBAy Bluff City Landing, below mouth Platte, near mouth Big Nema^ia. 

No. 18...nd£x mimdOf Say Bluff City Landing, below mouth Platfo, BoouTllIe, ftc. 

lio.l9...ErdixUibyrinthiea,6aij St Louis. 

No. 20.,. I&Ucina occulta^ Say Boonville and near St Louis. 

Vo.il. ..Limnea fragUU, Lin Bluff City Landing, below mouth Platte, BelloTue and Lexington. 

No. 22...i:Am}Mare/Zexa, Say Bluff City Landing. 

No. 23...Ltiiin«a umbrocaf Say Near mouth Great Nemaha. 

No.24...2^mnea— Fiveorsix sp 31uff City Landing, mouth Wolf Rirer, below month Platte, Ac. 

No. 25...1%ysa jpZtcota, De Kay Bluff City Landing, near mouth Wolf River. 

No. ^...Physahntenatrqi^^Mj Say. ..Below mouth Platte and mouth Little Nemaha. 

No. 2J...Phj/8a dongcttOy Say Below mouth of Platte River. 

No. 2&...Phy$a gyrineOj Say. Bluff City. Landing and below mouth Flatte. 

No. 29...P%M — Several undtsp...Bfost of the above localities. 

No.30...nan<ir&tt<rtiw;vM,Say Bluff City Landing, below mouth Platte, and at Big Nemaha, Ac. 

No. 31...P2afiorZ>£s6*i{M)?t>u, (var.) ...Same as above. 

No. ^...PlanorMv armt47en», Say. ..Mouth Wolf River and below mouth Platte. 

No. 88. ..PtonorMff (undet) Below mouth of Platte River. 

No. Z^...Pupa armifera. Say Bluff near St Louis, Bluff City Landing, mouth Platte, Ac. 

No. 85...Pupa (undet) Near St. Louis. 

No. 36...5uoctiiea o&Ujuo, Say Bluff City Landing and below mouth of Platte River. 

No. Tfl ...Suoeinea eamipettrU, Say....Bluff City Landing. 

No. 2&...awxiiua <naM*f Say Below mouth of Platte, Bluff City Landing, Ac. 

No. 89...<SW»uiea— 3 or 4 undet sp. Same localities as above. 
No. 40... VodwJta triotxrincUOy Say„...Blnff City Landing. ^ 

PLANTS. 
No. il...Seedg qf ltUhaspermum„...^'SlrxB miles below Bethlehem. 

MAMMALIA. 
No. 42... dutor F3)er-Ameriectncu....lHiw mouth Big Nemaha. 

No. 4Si...i:iq)has primi^eniut .Bonne Femme Creek, Boone county. 

'So.^...MiulodonffiganUnt. St Louis. 

JXo. ^... Molar of EumtHOHl Near mouth Big Nemaha. 

No. ¥i...Ineitort qftmaU EoderU ...."Sear mouth Big Nemaha and mouth Wolf River. 

* I am indebted to Mr. Meek for the arrangement of this Catalogue. 
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CATALOGUE IL* — COAL MEASURES. 


OKINOIDBA. 

No. l,...EcMnoerinu8 (new species.) 

No. 2....Pata^iocrinm crcderi/ormU, Troost Mm. 

No. B....I^ftaioerinta (new species.) 

No. ^....Actinocrimtsf 

ZOOPHYTES. 

No. 6.,.,Chaetete$ mUhporaceut. 

No. Q,...Zaphrentis (3 or 4 undet. species.) 

No. 7....0amp<^?iyUum torquttati. 

No. 8....Cb^ra(andet. species.) 

BSACHIOPODA. 

No. 9...ProdiKeM cottatus, Sowerby, 

'So.l(^..Pn)duciuspwtdaimt Sowerby. 

No. ll..,Produclu9 gemiraiculatuSy Fleming. 

No. 12... ProducttumuricatuSf Norwood and Pratten. 

No. lZ...Productut yebrasceiuis, Owen. 

No. li...Productu8 Wabcuheiuity Norwood ft Pratten. 

No. 16...Produotu8 tf^endentf Norwood and Pratten. 

No. lQ...I*roductiut corOy IFQrblg. 

No. 17. ..Prcductiu aequicostatutj ShnmarQ. 

No. l%...Ch(meU» granuHftxa^ Owen. 

No. 19...C'Aon«to SmiUhiy Norwood and Pratten. 

No. 20... Ohanetes metoloba, Norwood and Pratten. 

No. 21...Choneies VerneuiUana, Norwood A Pratten. 

No. 22...Cfumeta pcurvoy Sbumard. 

No. 23... Orlhis umbraadumf Bach. 

No.2i...Ort/us raupiaataf Phillips. 

No. 26... OrtMs (species undet) 

No. 26... Spirifer Meusebachanta (Roemer); S^. tripU- 

caia. Hall, (non Kntorga.) 
No. 2r...S^rifer Uneedtu, Martin. 
No. 2&..,aipirifer Kentuckenris, Shumard. 
No. 2Q...Sfpir^er hemiplicata, HaU. 
No. SO...Spiri/kr plantxonvexa, Shnmard. 
No. Sl...SpirCfer (sereral undet species.) 
No. SI2...7brebratiaa ntbtilita, Hall. 
No. 88... r. Aflodte, Phillips. 
No. 84 ..nrOmxfyda (sp. undet.) 
No. 36... Ptfctna (new sp.) 

AOBPHALA. 

No. M...Aaor%sma tennindUs, HalL 
No. 9T....jinorisma rtguUxrUt King. 
No. 2&...AIlorUma (sp. undet) 
No. 89... ifyoltna mbquadraia, Shumard. 


AGEPHALA. 

No. ^...Aviada. nibpapyraceaf VemcuU. 

No. 41... Jvteula (2 fpeeies undet) 

No. 4a...Btaen. 

No. 48...i%cten (2 sp. undet.) 

No. 44...Xeda aroto. Hall. 

No. ^...Leda (new sp.) 

iio.iQ...I\s£UnoMyaproterua, Hall. 

No. 4,7. ..Gxrdiamorplia (sp. undet) 

No. 4S...0a.rdinia (sp. undet.) 

No. A9...C(/pricardui occid^nialiSi Hall. 

No. 50...Arca (2 sp. undet.) 

No. bl...Pinna (new sp.) 

QASTEROPODA. 

No. 62...Slraparoaus {Inachus) catUloideSf Conrad. 

Ho. b^...BeIlerciphon Urixf 

No. bi...Bdler(^hon '(sp. undet) 

No. b6...BeaerqpJum TUulcug. 

No. M...Bdlercphon percarincUrtUf Conrad. 

No. 67. ..Turbo (sp. undet) 

No. bS...Pleurotomaria rphaertdotci, (Tonnd {P. caro- 

. nula)^ HalL 
No. b9...Loxonana (sp. undet) 
No. 60... JfurcAuonia (sp. undet) 
No. Ql...NtrUa (sp. undet.) 
No. fSl...Fu»uUna ci/Undrioa, Fischer. 
No. (IQ...Fu8ulina (new sp.) 

CEPHALOPODA. 

No. U...NaiUUiu tubercidatusf Sowerby. 

No. ^...NauUhu (sp. undet) 

No. Qfi...OoniaiU«8 pianorbifomUi, Shumard. 

No. CJ ...OoniaUiu (2 new species.) 

No. (i8...0r(ho(xratUe» (new sp.) 

CRUSTACEA. 
No. 69...PA»B^wto (new sp.) 

FISHES. 
No. 70...Teeth and bones of undet. genera. 

PLA17TS. 

No. 71...QilamUes (sp. undet) 
No. 72... SpTuureda (sp. undet) 
No. 73...Sigiaaria (2 sp. undet) 
No. 7i...Lepidodendron (sp. undet) 


CATALOGUE IH. — ST. LOUIS LIMESTONE. 


CRINOIDBA. 

No. l...Ftdaechinut (JHeUmdes) mUU^pora, Owen 

and Norwood. 
No. 2..,Ec?iinocrinus (Cidaria) Nereif Desor and 

Agassis. 
No. 3... Echinoermtu (d»w ep.) 
No. ^...B)lariomnuslongidactyluSf Shumard. 


CRINOIDEA. 
No. 6...PMeruNTtnu«ffuz9noZ£a/brm£i/TroottMsB. 
No. (i..,Platycrinus angulcOus, Shumard. 

ZOOPHYTES. 
No. 7 ...Liihnstrotian Onnadcfise, Castelnau. 
No. 9...Zaphreniit (2 or 3 spocies.) 
No. 9...Syrinffopora (««p. undet) 


* I am indebted to Dr. Shumard for Jhe following Catalogues of Fossils. 
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BRAOHIOPODA. 

No. 10...Producttu eora, FOrblg. 

No. 11. ..Produetm JUomnsitj Norwood & Pnitten. 

No. 12.,.Productiu muncatugf Norwood k Fratten. 

No. lZ...Atnfpar UngtdatOy Nloollet. 

No. U..,Atr3fpaf (sereral new Rpecies.) 

No. Ih... Spirigera {Terehrattda) RoUsyif L'Eyeille. 

No. l%...OHhis umJbrajodum, Buch. 

No. 11 ...Spir^er (sevenU new species.) 

ACEPHALA. 

No. l%...Peetm MUtouriemis. 
No. 19,..Aviada. 
Nob 20,.. Area. 


QASTEBOPODA. 

No. 21 ...iStroparonta. 
No. 22...Natica, 
No. 2Z...Lox(mema. 

FISHES. 
No. 2i...Cladodus taid Cbchliodus. 

MOLLUSC A BBTOZOA. 
No. 2b...Ihusteaa (seTena imdet. species.) 

TItlLOBITES. 
No. 2d...Pk{lliptia (new species.) 


CATALOGUE IV. — ARCHIMEDES LIMESTONE. 


CBINOIOEA. 

No. l...Bchinoerinm (2 new tip.) 

No. 2,..P)tntTemit€t JUnxalU, Say. 

No. Z...I)aUTtmitea pyriformit. Say. 

No. ^...FintremiUs txdcaJtu*, Roemer. 

No. Jb...Fitntremxta laUmiformiSf Owon and Shn- 

mard (P. obUquatut Roemer.) 
No. 6...PentrenuUt curttUy Shunuurd. 
No. 7...Pot€riocrCrutt floreaUSj Tandell and Shn- 

mard. 
No. S...P)ieriocrinus man\fonnitf Yandell andShn- 

mard. 
No. Q...Acrocriniis Shumardif Tandell. 
No. 10...Ag(usuocrinu9 dadyliformUj Troost HSS. 

CORALS. 

No. 11... Zaphrentii spinidosa, Bdw. and Halme. 
No. 12...Ci/alhophyllum (new sp.) 
No. 13... Cyathoeconia (now sp.) 
No. li.,.OfiaeteUs (new sp.) 

BRACUIOPODA. 

No. 16... Pi'odttctus pundatuSf Slartln. 

No. 16... Productus scmireticidatitSf 3Iartln. 

No. n ...Productus eUgans, Norwood and Pratten. 

No. l%...Productm Flemingi, Sowerby, 

No. 19...8pirig€ra (I^ef/ratula) JioUtyi, L'Erellle. 

No. 20...Spirigtra (new sp.) 


BBACHIOPODA. 

No. 71...Atrypa (several new species.) 

No. 22...Spirifer striahUi Sowerby. 

No. 2Z...8piri/er incrassaUur Elchwald. 

No. 2i...Spirifcr Leidyi, Norwood and Pratten. 

'So.*2!b...Spirifer spinosu*, Norwood and Pratten. 

No. 26... Orthii ttmbraaUtan, Buch. 

No. 2I...0rtMa (new sp.) 

GASTBBOPODA. 

No. 2S...CUpulm (new sp.) 

No. 2Q...PleuroU»naria (2 species.) 

ACEPHALA. 

No. SO...Pinna (new sp.) 
No. Sl...ModicHa (new%p.) 

M0LLU8CA BBYOZOA. 

No. 2l2...Archimedipora archimcda^ Lesucur. 
No. 2A...Ibn£St&UUi (2 or more epocies.) 

TEILOBTTES. 

No. Z^...PhtCUps%a Meranueensis, Shumard. 
No. Z&...PhilUpsia (new sp.) 

PISHES. 
No. 36... OxMiodus (sp. undet ) 


CATALOGUE V. — ENCBINITAL LIMESTONE. 


CBINOIDEA. 

No. l...P{a/^cWm<« jpZanu9, Owen and Shomard. 
No. 2...Platyerintu discoideus, Owon and Shumard. 
No. S...2*latyerinus Americanus, Owen & Shumard. 
No. ^...Phitycrinus comigatust Owon k Shumard. 
No. &...PlcUycrimu (undet.) 
No. 6...Dichocrinus ovatiu, Owen and Shumard. 
No. 7...Affarioocrinustubajeroitu,TrO(mlM^BS. 
No. S...Adinocrinu* untoonua, Owen and Shumard. 
No. 9...Actinocrintta rotundut, Shumard. 
No. 10...AcUnocnnta Christyi, Shumard. 
No. ll...AcUnoerinta Konincki, Shumard. 


CBINOIDEA. 

No. 12...Adinocrinus Missotarieniis, Shumard. 

No. lS...AclinocHntu VemeuiUamUj Shimiard. 

No. 14t...Actinocrinut ooncinnnA, Shumard. 

No. lb...MegisU)cnnut (new sp.) 

No. 16...Potenbcrtnttf MeOdanm, Shumard. 

No. n ...Penlttmita tUmgatuty Shumard. 

No. l%...Pentremitea Sayi, Shumard. 

No. 19... PentremUe* Xonooodi, Owen and Shumard. 

No. 7Q...Pentrem\ie» mdoy Owen and fihumard. 

No. 21...Crinoidt (leTeral undet genera.) 


218 


GEOLOGICAL SUBVET. 


BKACHIOPODA. 

No. 22...PfoduatU9punctakat Martin. 

No. 2S,..Produaui ooro, IVOrblgny. 

No. 2i...Prodiictut temireUculatmj Uartln. 

No. ^...Producttti AUonentiSf Norwood and Pratten. 

No. 26... CAonefec Shumardianaf Koninck. 

No. 21 ...Chonetet Logani, Norwood and Prattetf. 

No. 28...Spirifer driatia, Sowerby {Large var.) 

No. 29...^rif€r aapidaliUf Sowerby. 

No. 30...iS^'r(/b- KtuatitSf Blartln. 

No. 2l...Spir\fer rotundahtSf Sowerby. 

No. 22...SpiriferBurUngtonenti8,VorwooAAT?ntian. 

No. 33...jS^n/er (new sp.) 

No. 34... Orthu {Orthisina) umbrcuadum, Bneh. 

No. Zb...(>rth(s Michdinij L'EreiUe. 

No. 36... Terdnrabda t ZameZZoM. 

No. 87... Ilrebra^uZa (a large smooth spedea.) 

No. 38...i^r^a (2Vre&ra(uZa) R(rissyi, L'EreiUe. 


BBACHIOPODA. 

No. S9>..Atiypa (2 new spectea.) 

No. 40... JZAy7uxmeZ2a Miswuritntis, Shnmard. 

OABTBBOPODA. 

No. Al...IkiompfuiUu oaiUbUj Sowerby. 
No. 42... £kiompAaZu< Mifsourieruit, Shnmard. 
No. 4A...Loxonema (sp. undet.) 
No. 44... PZeurotomaria (sp. nudei) 

BBTOZOA AND Z00PHTTB8. 

No. 46..,Oorgonia (new sp.) 

No. 46... KeUporaf lyra, Norwood and Pratten. 

No. i7...Fmettdla (2 or more speciea.) 

No. ^...Pcijfpora (new sp.) 

No. A9...0!fathophyUum (new sp.) 

TBIL0BITB8. 

No. 60...Phiaiptia (2 sp. undet) 


CATALOGUE VI. — CHEMUNG GROUP. 


CBINOIDEA. 

No. l...Aclinoerimuf (2 sp. undet.) 

No. 2...CW»u»d (undet. genus.) 

No. S...Ptat]fcnniu (sp. undet.) 

No. 4...P«ntremCfes Axm«rt,8humard. 

ZOOPHYTES. 

No. b...AlveolUe8vermicularitf Mc(3oy. 

No. 6...fbn«fMla rAomfr(/era, Phlllipa. 

No. 7....FbicsfeZ2a(8p. undet.) 

No. 8...Cfcriqpora(sp. undet^ 

BBACHIOPODA. 

No. 9...ProdtidugcrmulatutfShvanturd. 

No. 10... Productu4 Murchitoniantay Koninck. 

No. \\..,Prodwiu» nibaculeaUUf Murchlson. 

No. 12... PnducLut mimttuSj Gurnard. 

No. lZ...Chonete* omatay Shumard. 

No. \A...S^ririfer tlriaituf Sowerby (small rar.) 

No. 15... i^'ri/er mucronatuif Conrad. 

No. 16...iSfpin/er JMarumcTuru, Shumard. 

No. 17...«SSp»n/fr (Cyriia) cuipidatttSf Sowerby. 

No. 18...i^'n/er UneatusT Martin. 

No. 19...Spirifer (ifartmia f) pecuUarig, Shumard. 

No. 20...CVrtuz acutirodris, Shumard. 

No. 21. ..Rhyncondl€i{Atrypa)occidetUaligf Sfaum'rd. 

No. 22...Rhyncon€lla chscura^icaUi, Shumard. 

No. 23... 22Ayncon«2ta {Atrypa) gregarioi, Shumard. 

No. 2A...Atrypa (sp. undot.) 

No. 2&...lirebraiula fmiformitf Mureh. and Vem. 

No. 2&...Leptatna dqpresMf Dalman. 

No. 2l...Orihis umbraculumf Buch. 

No. 28...0r(Aw Michdinif L'EreiUe. 

No. 29... Orthis rtmpinaia, PhUlipa. 

No. 30... OrbictdoSdea (new sp.) 

ACBPHALA. 

No. Zl...Aviada cirada, Mall. 

No. Sli...Av<etda Cooperensit, Shumard. 


ACBPHALA. 

No. 33...^vfcii2a nbcUtpUoaiOj WOrlk (Aviada du- 

pUcala, Hall, not Sowerby.) 
No. M...Mytika tUmgaiut, Shumard. 
No. 2&...(>irdiomorphii ndcata, Koninck. 
Na 36..../lrea argutaf PhilUpa. 
No. 37. ..^rca MiMsourienHtf Shumard. 
No. Z8...Arca (new sp.) 
No. B9.,.NucidabeUaiula, Hall. 
No. 40...£yonn<i, (new sp.) 
No. 41...Allorismaf Hatmibcdentit, Shumard. 
No. 42...]Mocardia (new sp.) 

CBPHALOPODA. 

No. 4S...Ifautihu (sp. undet ) 
No. 44...C^7tooeriu (new sp.) 
No. ^...Gomphooerat (2 undet sp.) 
No.46... OrCAoeercu (sp. undet.) 

QASTEBOPODA. 

No. 47 ... ChemniUia UtunUneatOf Shnmard. 
No. 4S...Oonularia (aew sp.) 
No. ^...SirapardUus (2 new sp.) 

CBU8TACEA. 

No. 50... Proe^ Swcdlmm, Shumard. 
No. bl...Prodta MistourxensU, Shumard. 
No. 62...PhiUipgia (sp. undet.) 

H0LLC8CA BBYOZOA. 
No. 53...SeTeral undetermined spedes. 

PLANT8. 
No. 54...1'Vioo»det eauda-gaXUf 

INCEBTiB SEDI8. 
No. b6...Filicitet grvcilitt Shumard. 
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CATALOGUB VTI. — HAMILTON GROUP. 


No. l...AiriffpareiieuktiHs, 

Ko. 2...iS^ir(/%r (a oommoii spedefl at Falls of Ohio, 

In beds eqalralent to Hamittoii Oroap, 

of New York). 


No. ^...OyaOujphjfatiM (a gpeelea dianeteriBtie of 
the Hamilton Oronp, at LoiilsTlUe> Ky). 


CATALOGUE VIII. — ONONDAGA LIMESTONE. 


KOOPHTTES. 

No. l...Sifrmgcporaiid)iporoidet. 
Mo. 2,.,Zaphr«ntU oomiada, Lesoenr. 
No. Z...O^aiho]i^jfUum rttgomMf HalL 
No. ^.»Ibvo9ile» bcualUeaj Goldfnss. 
No. 6^,FttoosUapol^morpha, Hidnger. 
No. O...JbiKwifet(sp.nndei) 
No. 7 ..,Mveci^es niborhiadarisf IJaDXKk. 
No. S...EmmonHa hemitphariocu 


E0OPHTTE8. 

No. 0...iicerc«Iaria2>avJdio»</Edw.aQdHaine. 

BBAOHIOPODA. 

No. 10... JingM TdAaOarit. 

No. \\..,Atryp(i (up. nndet) 

No. 12... Pentomerut (2 sp. nndet.) 

No. lJl...jaeropAodonto (a spedes, like one of the thtil 

beds at the Falls of Ohio.) 
No. 14...C%onetes (new sp.) 


CATALOGUE IX. — DELTHYRIS 8HALY LIMESTONE. 


CSINOIDBA.. 

No. l...£&p20erAM«r (new sp.) 

No. 2...CHnou2( (seTeral nndet species.) 

BBAOHIOPODA. 

No. 8...iS|rar(/er (sp. nndet.) 

No. 4...I«pCa«na deprtuoy Dalman. 

No. 5...I«pta«na (new sp.) 

No. 6...0riU« (very nearly allied to 0. hifhrida,) 

No. 7 .,»Oriki» degcMtukkf 

No. ^...Atrifpa (new sp.) 


BBAOHIOPODA. 

No. ^...Oaspidm (AcrocuUa) anffukUa, Hall. 

No. lQ...Platyottama (similar to P. HioffareiuU of 

Niagara Group.) 
No. ll.»n(r6o (new sp.) 

TBIL0BITB8. 

No. 12... Ddtmania Iridentifera, Shvmard. 
No. 1S...Phaeopt (sp. nndet) 
No. 14...CAe£runtf (new sp.) 


CATALOGUE X. — CAPE GIRARDEAU LIMESTONE (Lover ffelderberg Orotip.) 


OBINOIDBA. 

No. 1... CHyptocrinxu fimbriaJtut, Bhnmard. 

No. 2.,,H(maerinusfitxuonUy Shnmard. 

No. 8. .. IhUactdUes incurvutj Shnmard. 

No. A.^Palaeaderf (new sp.) 

No. 5...CHnoicb (sereral nndet genera and species.) 

00BAL8. 
No. 6... TVemofqpom (2 or 8 spedes.) 

BBAOHIOPODA. 

No. 7...LepUxena meiocostaf Shnmard. 
No. S...Lqpiaena (new sp.) 
Nt>. 0... Orthit (2 or 3 species nndeaertbed.) 
No. lO...Or0Uf JfiuouriemiSf Shumard. 


AOBPHALA. 
No. 11.., Avioida (new sp.) 

OASTBBOPODA. 

No. 12... PlalyotUma (2 or 8 spedes.) 

No. lZ,..Turbof (new sp.) 

No. 14i...PleuroUmana (new sp.) 

T&IL0BITB8. 

No. 15, ..CjfpfuupU Girardeaitensitt Shnmard. 

No. lQ...Acida9pis HaSi, Shnmard. 

No. 17 ...Aui^vu (sp. nndet) 

No. 18...Proe£itf depresnu^ Shnmard. 

No. Vi...Bncrimtrui deUoideuiy Shnmard. 

No. V)...Cheirtaiu (sp. nndet) 


CATALOGUE XI. — HUDSON RIVER GROUP. 


No. l,..ChcteUleil]feopardm, 

No. 2... Orlkii jugosOy Carley and Jamee* MSS. 

No. 8...0r(ftis«uA9uadrata, Hall. 

No. 4...Xeptaeiiaieribea,Sowwby. 


No. 6...£^p6i«na ottemoto, Cionrad. 

No. t...Liplatna jpXanumbona, HsU. 

No. 7..,JJbrypa capax^ Gonrad. 

No. 8...^fi(nfla quadnxta, Hall. 
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No. 9..,Idn0taafragiUt,^vmu± 
No. 10...Lingtda (sp. nndet.) 
No. ll„.Lingula ancyloidm. 


No. 12...^*apfttM {bcidiu) VM^Mot, Locke. 
No. \Z...Dalmania (new sp.) 
No. 14... OdXiyment mnaria. 


CATALOGUE XH.— TRENTON LIMESTONE. 


CBINOIDEA. 

No. l,..niomocrinus (sp. nndBi.) 
No. 2...CVinot(2(nndet) 

ZOOPHYTES. 

No. Z...Chaetda lycopardonj Sivy. 
No. 4...<SKreptoIa«ma oomicula^ HalL 
No. h...RaxptauniliJUa ndoata, Owen {Ooacinfipora 
itdcoUa, Owen, not Gk)ldfa«.) 

MOLLUSCA BBTOZOA. 

No. Q...Ptylodicla acuta {Eacharapan acuta, Kaia.) 
No. 7...Ptylodicta rtda {EKharapora recta, Hall.) 

BBAOHIOPODA. 

No. 8...0reAtiZyn«, Bichwald. 
No. 9...0rthisduparms,ConnuSi, 
No. 10... OrfAit tricenano, Conrad. 
No. 11... Or^u subaequata, Conrad. 
No. I2...0r0ds pectindla, Hall. 
No. IS... OrOiis t<studinaria f Dalman. 
No. \\,..Orthii (new species.) 
No. 16...2ieptoei»a servxa, Soworby, 
No. 16...2>!ptoena oUerfuito, Conrad. 
No. VI ...Leptaena deUoideOy Conrad. 
No. lS,.,Lf!ptaenaJUitexta, Hall. 
No. 19... Atrypa recurvirogtrOf Hall. 
No. ^...Alrypa increbeieeru, HaJL 


ACBPHALA. 

No. 2l...Chrdiomi0rpha vetusta. Hall. 
No. 22...Sdnumdia tubtruneatOy Halt 

QASTEBOPODA. 

No. 23... JfurcAttomEa hdUelnda, HalL 

No. 24... JftercftiMmMi &tc»»ieto, HalL 

No. 26... JfurcAiton&t gracHilt, Hall. 

No. 20...iSu6u2»{e« elon^oto, Connd. 

No. V ...PUurotomariaf UnUeulanSi Sowerby. 

No. 7&...PleurotoinariavimbttioaUi, HalL 

No. 29...P2eurotomarta raUtZutrioto, Hall. 

No. 30...Pfeuroeomarid (sp. undet.) 

No. Zl...BdUrophm bUobatutj Sowerby. 

No. S2...LoaDonema (new sp.) 

CBPHALOPODA. 

No. 83... Orthooaroi juruxuMf Hall. 
No. 84... Orthoeeras vertebraU, HalL 
No. 35... Orthooeroi (undet. sp.) 

TBIL0BITS8. 

No. W...Ittaenus cnusicauda, Wahl. 

No. 87. ..Dolman^ {Phaeop9) eaUicejAtdut, HalL 

No. ZS...Cheirurtu pleurexanthemutf Qreen. 

No. 2Q...Asaphus lowensis, Owen. 

No. 40...Cifthert (np. undet.) 


CATALOGUE XIII. — BLACK-RIVER LIMESTONE. 


No. l...Oomooeraa anceps, UaJl. 
No. 2...Qrmooercu<cnK(/Ut«m,Hall. 


No. 3...Cye7i«refuUa«t7i«, Shomard. 


CATALOGUE XIV. — CALCIFEROUS 8ANDR0CK. 


No. l...Pfcurotomaria (2 or 3 species.) 

No. 2...Mitrchitonia mclania/ormig, Shumard. 

No. Z...i^raparoUus (Ophileta) levata, Yanuxom. 

No. 4...iS!(rapanoaiM {Opiiilda) complanata^ Yanuz. 


No. ft,..Lox(mema (new sp.) 

No. 6... T^rbo (new sp.) 

No. 7 . .. Orthoceras primigaiiwn, Yanvxem. 

No. 8... OrthU (sp. undet) 
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C. 

TREES AND SHRUBS. 

It is deemed expedient to give a datalogae of such trees and shmbs as are 
mentioned in the Report, to avoid the necessity of repeating their scientific names, 
and still liable all to determine with certainty, from the common name used, 
what tree is referred to. I haye followed the nomenclature of the North American 
Sylva, bj Michaux and Nuttall, for scientific and popular names, except where 
other common names are more preyalent in Missouri. This is not giyen as a 
catalogue of all the trees of Missouri, but of the most common in the parts of the 
State examined. There may be some mistakes in one or two of the less important 
species, as I am compelled to depend upon my field-notes alone, while making the 
catalogue, not haying access to the collection. 

I am indebted to Mr. Fbebibig Psch, of Louisiana, for the privilege of 
examining his large and valuable collection of herbaceous phcenogamous and crypto- 
gamous plants of Missouri. 

ALDBR. 

Alnua serulata, Common Alder — On streams in Newton and Lawrence counties. 
Frinos laevigatua, Black Alder, Winter^Berry — In wet land, and wooded bottoms.'^ 

APPLK. 

Malus eoronaria. Grab Apple — Bordering rich prairies and in open forests. 

ASH. 

Fraxmua Americana, White Ash - — Oommon in good dry soil. 
JVoxtntM sambueifolia, Black Ash — Not so abundant as the foregoing species. 
I^raxiniu qfladranffulata, Blue Ash — On good soil, quite abundant. 
Zanthoxylum Americanumf Prickly Ash — In bottoms and moist places. 

BASSWOOD. 

IHlia Americana, American Linden or Lime — In rich soils, not very abundant. 
Tilia Meterophyllaff Large-leaved Linden or Lime — Very common in rich soil. 

BIBCH. 

Betula rubra, Red Birch, River Birch -^ On the borders of nearly all our streams. 

BLAOKBSBBY. 

Eubue Canadensis, Low Blackberry or Dewberry — In open forests. 
Rubus euneifolius, Wedg^leaved Blackberry — In forests and on the borders of 
prairies and fields. 

BLADDEB-NUT. 

Staphylea irifolia (Gray), American Bladder-Nut — Under bluffs and in ravines. 


• When «o localiUes are glren, the special b generally dllBtued through the State, wherever appro- 
priate eolls occur. 

t Thia tree agrees very nearly with NnttaU's, but the leaves are less tomentose; It also difibrs from 
Uichaux's aliba, in having the peduncles subdivided* 


I 
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BVCKSTI. 

Aeicului Ohioeruisf Ohio Buckeye — On the borders of streams, in middle counties. 
Aetcuhu luiea, Large Buckeye — In loir rich soil, in middle and northern- counties. 

BLUIBSIUIT. 

Vaeeinium — Sereral species ; not common. 

BOX-SLDBB. 

y^ffundo aeeroidety Box-Elder or Ash^le&yed Maple — In rich bottoms ; abundant. 

BUBNIlCa BUSH. 

Swmifmut airopttrpureus (Gray), Burning Bush — On LitUe Pomme de Terre; Tery 
beautiftil when in fruit. 

BUTTONWOOD. 

PUUanw oecidentalis, Sycamore — In the bottoms of all our principal streams. 

BUTTON-BUSH. 

C^halanthus occidentaliSf Button-Bush — In wet places and beside streams. 

CBDAB. 

Junipenu Virffiniana,* Bed Cedar — On dry limestone bluffs and on the sands of the 
Missouri bottom. 

OHBBBT. 

Cerasut teroUna (D. C), Black or Wild Cherry — On the best soils in the State. 

COrFBB T&BB. 

Oymnoeladtu CanadeMu, Coffee tree — In rich soil, bottom and high land. 

COTTON-WOOD. * 

PopuiM CanadentU, Cotton-Wood — In the bottoms of all our large riyers. 

OOBAXi BBBBT. 

Sifmphorkarptu vulgarit (Gray), Coral Berry or Indian Currant — Eyerywhere. 

CUBBANT. 

Riba — Seyeral species, but none are abundant 

DOGWOOD. 

Chmut florida, Flowering Dogwood — On bluffs and ridges ; generally yery sparse. 

ELDBB, 

Samhueiu CanadenaiSf Common Elder — Very large in rich bottoms. 

BLM. * 

Ultnut Amerieana^ White or American Elm — Abundant on the best soils in the State. 
Uhntu rubra, Red or Slippery Elm — On good soils ; but not so common as the last^ 
Ulmui aUUOf Wahoo Elm — Very common in the region of the Iron Mountain. 

OBAPE. 

VUu aeatwalia, Summer Grape — Abundant on good soils. 
*TlMr« ar« oereral mnriEed ruieties of this tree in Mlmiiri. 
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ViHa lalfnuea. Fox Qrape — On good soil' in the Missonri yalley ftnd on high lands. 
VUiteordifoliOj Froei Grape— ^ On good soil, on high land and in bottomB. 

SeTOEal other species are abundant in the State ; one is called Slough Grape 

OBXBN BBIX&. 

Smilaz roitmd^olia. Green Brier — Very common in thickets and beside fields. 
SmUax gUtuca, Glancos Green Brier — In thickets, in rayines and beside roads. 

G008SBSRBT. 

Ribe9 Cynoabati, Prickly Gooseberry — In the central counties. 
RibesrotufuU/olium, Wild Gooseberry — Inwoods and on borders of prairies. 

GUM. 

JVyMa gylvatiea, Black Gam — In the neighborhood of the Iron Mountain. 
Liquidanibar Btyraciflua^ Sweet Gum — Southern Missouri. 

HACK-BEBBY. 

CtUia occidmialia, American Nettle-Tree or Hack-berry — In low rich soil. ' 
CeltU craat^foUOf Hackberry — In rick soils and low ground^. 

HAZEL. 

Corylui Americana, American Hazel — In rich prairies and on the borders of forests. 

HAW. 

Viburnum pfunifoliumy Black Haw — In forests, on good soil. 

BED HAW. (See Thorn.) 

HIOKOBT. 

Carya tomeniota^ Common or Mockemut Hickory — On rich soils. 

Carya pecauy Pecan — In the Missouri bottom and on the Marais des Cygnes. 

Canfa tquamosa^ Shellbark Hickory — Abundant on dry rich soil. 

Carya sulcata (Nutt.), Thick Shellbark Hickory — In rich bottom^ nut yery large. 

Carya porcina, Pignut Hickory — Rich soils, particularly on high land. 

Carya microcarpaf Black or Bullnut Hickory — With Post and Black-Jack Oak, on 

poor soil. 
Carga amara, Bittemut Hickory — On Caps* Creek, in Newton county. 

HONBTSnCKLB. 

Lanieera parviflora, Stnall-flowered Honeysuckle — Marion county. 

HOBRBBAH. 

Ostrya Vtrymica (Willd.), Hop-Hornbeam —^ear streams and rocky branches. 
Carpinut Americana, American Hornbeam or Iron-Wood — Sparsely diifused. 

iBON-wooD. (See Hornbeam.) 

JUDAS TBEB. 

Cereie Canadensis, Red Bud or Judas Tree — Abundant on good soil. 

LOCUST. 

OUditsehia triacanthos. Sweet or Honey Locust — In the richest soils of the State. 
Robinia pseudo-aeaeia, Common Locust — Naturalised in the older parts of the State. 

LINDEN. (See Basswood.) 


224 GEOLOGICAL SURVEY. 

MAPLB. 

Acer eriocarpum. White Maple — In the riyer bottoms, very common. 
Acer nigrum f Sugar Tree — On good soil, most abundant where moist 

MULBESBT. 

Morus rubra, Red Mulberry — On rich lands ; generally diffused, not very abundant. 

NETTLETBBi. (See Hack-Borry.) 

OAK. 

« 

First division — leaves lobed, lobes rounded. 

Quercus alba, White Oak * — Dry soil ; excellent timber. 

Quereus viaeroearpa, Over-Cup White Oak, or Bur Oak — Low rich soils ; good timber. 

Quercus obtusiloba, Post Ojik — Dry, poor soils ; timber most durable of all our oaks. 

• 

Second division — leaves coarsely toothed, 

Quercus bicolor, Swamp White Oak, often called Bur Oak — On low, rich and damp soil. 
Quercus prinus, Chesnut White Oak — Wet rich soil, in shaded places. 
Quercus monticola, Rock Chesnut Oak — Dry soil on rocky bluffs and ridges. 
Quercus acuminata, Chesnut Oak, Yellow Oak — On limestone bluffs and in dry bottoms. 
Quercus prinoides, f Chinquapin or Dwarf Chesnut Oak — In the South- West larger 
than usual ; acorns often peduncled. 

Third division — leaves entire, 

Quercus imbricaria, Laurel Oak, erroneously called Pin Oak — On borders of prairies 
and fields. 

Fourth division — leaves lobed, lobes mucronate, 

Quercus heterophyUa,\ Bar tram's Oak — In Cooper and Pettis counties. 
Quercus nigra (Lin.), Black-Jaok Oak — On the poorest soil in the State. 
Quercus tinetoria, IVack Oak — On good and medium soil ; excellent timber. 
Quercus cocdnea, Scarlet Oak — On good soil ; in the northern and central counties. 
Quercus rubra, Red Oak — On damp rich soil ; very large in the northern counties. 
Quercus palustris. Pin Oak — On low wet soil, in swamps and bordering wet prairies. 
Quercus ambigua. Gray Oak — Very rare in Boone, Howard and Cooper counties. 
Quercus falcata, Spanish Oak — Rare in the South- West. 

OSAOE ORANGE. 

Madura aurantiaca, Osage Orange — I saw a single stalk of this tree in the valley of 
Spring River. 

PAPAW. 

Anona triloba, Papaw — In rich soils, particularly under limestone bluffs. 

PERSIMMON. 

Diospyros Vvrginiana, Persimmon — In good soil on the borders of prairies and fields. 


* In Pettis I found a single full-gro-vm troe, which was very similar to the Q. pedunculata of 
Europe. 

t This rare tree was disooyered la Uie forest of Pettis, and In Cooper, at Pleasant Green, fifr. Meek 
saw It south of Round HIU. We could find but one tree in each place. The largest was two foet in 
diameter. 
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PINB. 

Pmua mitia, Yellow Pine — In the neighborhood of the Iron Mountain, and in the 
South-West. 

PLUM. 

Prunus Americana^ Red Plum — In rich bottoms, and on the borders of the prairies. 

POPLAR (see Cotton Wood). 

PBICKLT ASH. 

Zanthoxylum Americanum^ Prickly Ash — In wet places on the borders of prairies 
and forests. 

ROSE. 

Rosa teligeraj Prairie Rose — Very showy on the borders of prairies, and in open 
forests. 
Several other species were observed in the State. 

RASPBERRY. 

Rubtu ttrigoaus. Red Ra8pberry — Common on the borders of fields and forests. 
Rubut occidentalis, Black Raspberry or Thimble-berry — In open forests, ai)d beside 
roads and fields. 

STCAMORE. 

Plaianus occidentalis, Buttonwood or American Plane Tree — In the bottoms of all 
the principal streams. 

SUMACHS. 

Rhtu copallina, Dwarf Sumach — Common by the borders of fields, roads and prairies. 
Rhiu glabra. Smooth Samach — This is abundant by the road-side and in open forests. 
Rhu9 tgpkina. Stag-horn Sumach — Often in clusters in prairies. 
Rhus toxicodendron^ Poison Ivy or Poison Oak — On rich soilSyiarge and abundant. 
Rhiu aromaiica, Fragrant Sumach — Abundant in forests, and by roads and fields. 

SPIRAEA. 

Spiraea opulifolia, L., Flowering Spiraea or Nine-bark — On limestone bluffs, border- 
ing streams. 

SASSAFRAS. 

Laurtu sastafraa, Sassafras — Common on medium soil, very large in Marion. 

« SERTICE-BERRr. 

Amelanehier Canadensit, T. and G., Wild Service-Berry or Shad-Bush — On bluffs 
and in forests. 

STAFF-TREE. 

Cdastrut seanderu, Staff Tree — On river-banks and broken bluffs. 

THORN. 

Orataegtu tomentosaf Black Thorn — In forests in the central counties. 
CraUiegus coceinea (Gray), Red Haw or White Thorn ^- Abundant in open forests. 
OrcUaegiu punctata, Dotted Thorn — On bluffs and ridges and high lands generally. 
There are several other species of Thorn in Missouri* 

P— IL 
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TBUMPST CKXBPIB. 


f^ma radicaru, Trumpet Creeper — This magnificent plant is seen climbing oter 
the blnflfs and trees in all parts of the State, 


WALKUT. 

Juglam ni^ra, Black Walnut — Large in bottoms, and common on high rich soiL 
Juglam eathartica. White Walnut or Battemut — Li low rich soil, and under blnfiii. 

wnjiOW. 

Mix — There are numerous species of irillov in Missonri, which grow on the borden 
of our streams and lakes. 

WniTSB BEBBT. 

Prmoi laevi^attUf Winter Berry — ^ In low wet forests and thickets. 

The Tulip Tree {Liriodendnm tul^era), the Chestnut {CtuUtnea Amerieana), 
and the Beech, grow in Southern Missouri, according to Pr. Engelmann; but I haT« 
not seen them. 


GLOSSARY 

OF GEOLOQICAL AND OTHER SCIENTIFIC TERMS. 
90X1 or wmcB wna f auh raox ltxll*8 pbircifus or gioloot. 


Ae^JuUotu. The Aceph&la are that diTisioit of mollasooos animalsi which, like the 
oyster and BOidIop» are without heads. The olaas Acephala of Cavier compre^ 
hends many genera of animaU with bivalTO sheUa* and a few which are deroid 
of shells. 

Algcf, An order or diyision of the oryptogamic class of plants. The whole of the 
sea-weeds are comprehended nnder this diyiston, and many fresh- water species. 

Alluvial, The adjectiye of alluYinm, which see. 

AUuvum. Synonymous with allayinm, which see. 

AilHtfium, This formation consists of sands, clays, marls, homns and Tarious ani- 
mal remains, which ate accumulating in our riyers, lakes and oceans. 

Alum'Stone, Alumina^ Aluminout, Alumina is the base of pure clay, and strata of 
clay are often met with containing much iron pyrites. When the latter sub- 
stance dpcomposes, sulphuric acid is produced, which unites with the aluminous 
earth of the clay to form alum. Where manufactories are established for ob- 
taining the alum, the indurated beds of clay employed are called Alum-Stone. 

Ammonite, An extinct and Tory numerous genus of the order of molluscous aninuilB 
called Cephalopoda, allied to the modem genus Nautilus, which inhabited a 
chambered shell, curved like a coiled snake. Species of it are found in al 
geological periods of the secondary strata ; but they haye not been seen in the 
tertiary beds. They are named from their resemblance to the horns on the 
statues of Jupiter Ammon. 

Amorphous. Bodies devoid of regular form 

Amygdaloid, One of the forms of the Trap-rocks, in which agates and simple min- 
erals appear like almonds in a cake. 

Analogue, A body that resembles or corresponds with another body. A recent 
shell of the same species as a fossil shell, is the Analogue of the latter. 

Anthracite, A shining substance like black-lead ; a species of mineral charcoal. 

Antidinal Axis, If a range of hills, or a valley, be composed of strata, which on 
the two opposite sides dip in opposite directions, the imaginary line that lies be- 
tween them, towards which the strata on each side rise, is called the Anticlinal 
Axis. Plate XIV., No. 1, shows an Anticlinal Axis where the Magneidan 
Limestone comes to the Surface. 

Arekimedei Limestone, The name of the formation on which rests the St Louis 
Limestone, and derives its name from its most characteristic fosdL See page 95. 

ArenaceoHs, Sandy. 

Argillaceous, Clayey, composed of olay. JStgm,, argiUa^ oUy. 

p— n.2 
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Basalt. One of tho most common yarieties of the Trap-rocks. 

'* Basin" of Paris, ** Basin" of London. Deposits lying in a hollow or trough, 
formed of older rocks, sometimes used in geology almost synonymously with 
<< formations " to express the deposits lying in a certain cavity or depression in 
older rocks. Oseola is in a geological basin. See PI. XIY., No. 4. 

Bsd or Stratum. A layer of rock, the whole of which exhibits some common 
character. 

BtUmnite. An extinct genus of the order of molluscous animals called Cephalopoda, 

haying a long, straight and chambered conical shell. 
Bird^s-Eye Limestone. This is the name of a formation in the New York System. 

See page 114. 

Bitumen. Mineral pitch, of which the tar-likc substance which is often seen to ooxe 
out of bituminous coal, when on the fire, and which makes it cake, is a good 
example. 

Biiuminotts Shale. An argillaceous shale, much impregnated with bitumen, which 

is yery common in the Coal Measures. 
Black-River Limestone. A member of the New York System. See page 114. 
Blende. A metallic ore, a compound of metallic ^inc with sulphur. 
Bluff. A name given to the lacustrine formation which forms Council Bluffs, and 

gives character to nearly all the bluff scenery on the lower Missouri. 
Bluffs. High banks which present a precipitous front to the sea or a river. A term 

used in the United States. 
Bottom Prairie. The formation on which rests the prairies in our river bottoms, 

which is usually called ''Bottom Prairie," to distinguish it from the high-land 

prairie. 

Botryoidai. Resembling a bunch of grapes. 

Boulders. A term for large rounded blocks of stone lying on the surface of the 

ground, or sometimes imbedded in loose soil, different in composition from 

the rocks in their vicinity, and which have been, therefore, transported from a 

distance. 
Breccia. A rock composed of angular fragments connected together by lime or other 

mineral substance. 

Calcareous. Containing lime. 

Calci/erous Sandrock. A member of the New York System, which rests upon th« 

Potsdam Sandstone. See poge 114. 
CaU Sinter. A German name for the deposits from springs holding carbonate of 

lime in solution — petrifying springs. 
Calcareous Spar. Crystallized carbonate of lime. 
Chalcedony, A eilicious simple mineral, uncrystalllzed. Agates are partly composed 

of Chalcedony. 

Cambrian System. Is a name suggested by Mr. Sedgwick, to designate part of th« 
Silurian series of North Wales. 

Cape Girardeau Limestone. A name given to a member of the Sylurian System from 
Cape Girardeau, where it was first observed. See page 109. 

Carbon. An inflammable substance, one of the simple elementary bodies. Char- 
coal is almost entirely composed of it. 

Carbonate of Lime. Lime combines with great avidity with carbonic acid, a gaseous 
acid only obtained fluid when united with water, — and the compounds of it 
with other substances, are called Carbonates, 


APPENDIX. 229 

Carhoniferoxu, A term usually applied, in a technical sense, to an ancient group of 
secondary strata, but any bed containing coal may be said to bo Carboniferous. 

Carbonated Springs, Springs of water, containing carbonic acid gas. They are 
very common, especially in Tolcanic countries'; and sometimes contain so much 
gas, that if a little sugar be thrown into the water, it effervesces like soda-water. 

Carbonic Acid Gas. A natural gas which often issues from the ground, especially 
in volcanic countries.. 

Cephalopoda. A class of molluscous animals, having their organs of motion arranged 
round the head. 

Ctiacea. An order of vertebrated mammiferous animals inhabiting the sea. The 
whale, dolphin and narwal are examples. 

Chalk. A white earthy limestone. 

Chalybeate. Water holding iron in solution. 

Chert. A silicious mineral, nearly allied to chalcedony and flint, but less homogene- 
ous and simple in texture. 

Chemung f The name of a member ©f the New York System. See page 101. 

Chloritic Sand. Sand colored green by an admixture of the simple mineral chlorite. 

Chouteau Limestone, Is the name of the formation immediately below the Encrini- 
tal Limestone; it is so called from the Chouteau Springs, where it was first 
observed. See page 101. 

Cleavage. Certain rocks, usually called Slate-rooks, may be cleaved into an indefi- 
nite number of thin laminss which are parallel to each other, but which are 
generally not parallel to the planes of the true strata or layers of deposition. 
The planes of cleavage, therefore, are distinguishable from those of stratifi- 
cation. 

Coal Formation. This term is generally understood to mean the same as Coal Mea- 
sures. There are, however, <*coal formations" in all the geological periods, 
wherever any of the varieties of coal form a principal constituent part of a 
group of strata. 

Conformable. When the planes of one set of strata are generally parallel to those of 
another set, which are in contact, they are said to be conformable, but when the 
planes are not parallel they are non-conformable. In Fig. C, p. 90, the Soil and 
Bluff are conformable, while the Drift rests unconformably upon the lower strata. 

Conchoidal. Resembling a shell ; used in mineralogy, to designate a particular kind 
of fracture like the surface of a shell. 

Congeners. Species which belong to the same genus. 

Conglomerate or Puddingstone, Rounded water-worn fragments of rock or pebbles, 
cemented together by another mineral substance, which may be of a silicious, 
calcareous or argillaceous nature. 

Coamogony^ Cosmology. Words synonymous in meaning, applied to speculations 
respecting the first origin or mode of creation of the earth. 

Crater. The circular cavity at the summit of a volcano, f^om which the voloanio 
matter is ejected. 

Cretaceous. Belonging to chalk. 

Crop Out. A term to express the rising up or exposure at the surface of a stratum 
or series of strata. 

Crustacea. Animals having a shelly coating or crust, which they cast periodically. 
Crabs, shrimps and lobsters, are examples. 

Crust of the Earth. See «* Earth's crust" 

Crustaeeous. Animals having a shelly coating or crust, which they cast periodically. 
Crabs, shrimps, oraw-fish and lobsters, are examples. 
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CrppioffanUc A name applied to a class of plants, snch as ferns, mosses, sea-weeda. 
and fungi, in whioh the fructification or organs of reproduction are concealed. 

Cryttalt. Simple minerals are frequently found in regular forms, with facets lika 
the cut-glass drops of chandeliers. Quartz being often met with in rocks 
in such forms, and beauUfully transparent like ice, was called rock-cjystal^ cry* 
taUas, being Greek for ice. Hence the regular fomu of other minerals are 
called Crystals, whether they be clear or opaque. 

Cryslalline, The internal texture whioh regular crystals exhibit when broken, or a 
confused assemblage of ill-defined Crystals. Loaf-sugar and statuary-marble 
haye a Oryttalline texture. Sugar-candy and calcareous spar are crystallized. 

Cyeadta, A small and very anomalous order of flowering plants, chiefly found in 
Mexico, the East Indian Islands, South Africa and Australia. They are Gym- 
nogens as to OYules, and neither Exogens nor Endogens in the wood of their 
short, simple or branched trunks, and they have dicotyledonous seeds. The 
leayes are t>innated (like those of cocoa-nut palms), and when young are rolled 
inwards as in Ferns. The wood fibres are curiously perforated, and marked, 
by which they are recognised in a fossil state as well as by the trunk and foli- 
age, and the cones, which contain the male flowers. 

Debris, Fragments of rocks removed by the action of water or frost 

Debacle. A great rush of waters, which, breaking down all opposing barriers, car- 
ries forward the broken fragments of rooks, and spreads them in its course. 

Delta, When a great river, before it enters the sea, divides into separate streams, 
they often diverge and form two sides of a triangle, the sea being the base. 
The land included by the three lines, and which is invariably alluvial, was first 
called, in the case of the Nile, a dela, from its resemblance to the letter of the 
Greek alphabet which goes by tliat name. Geologists apply the term to alluvial 
land formed by a river at its mouth, without reference to its precise shape. 

DeUhyria Skaiy Limeetone, A name given to a formation of the New York System. 
See page 109. 

Denudaiion. The carrying away, by the action of running water, of a portion of 
the solid materials of the land, by which inferior rocks are laid bare. 

Detriiui, Matter worn or rubbed off from rocks. 

ZHeoiyUdonotu, A grand division of the vegetable kingdom, founded on the plant 
having two eotyledone, or seed-lobes. ^ 

DUuvium. Those accumulations of gravel and loose materials which, by some geolo- 
gists, are said to have been produced by the action of a diluvian wave or delufe 
sweeping over the earth. 

Dip, When a stratum does not lie horizontally, but is inclined, the greatest inclina- 
tion to the point of the compass towards which it sinks is called the dip of the 
stratum, and the angle it makes with the horizon is called the angle or dip of 
inclination. 

Dohmite. A crystalline limestone, containing magneaia as a constituent part 

Drift or DUuvium, A formation of the Recent period, made up of sands, clays and 
boulders, which some geologists have supposed was formed by the waters of tka 
Deluge. 

Dunes. Low hills of blown sand that skirt the shores of Holland, England, Spain 
and other countries. 

Dykes. When a mass of the unstratified or igneous rodcs, such as granite, trap and 
lava, appears as if injected into a great rent in the stratified rooks, outtinc 
across the strata, it forms a dyke ; and as they are sometimes seen mnniag 
along the ground, and projecting, like * vail, from the softer strata on both 
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sides of them haTing wasted away, they are sailed, in the north of England and 
Scotland, Dykea, the proyincial name for walL It is not easy to draw the line 
between dykes and yeins. The former are generally of larger dimensions, and 
hate their sides parallel for considerable distances ; while Toins haye, generally, 
many ramifications, and these often thin away into slender threads. 

EartVt CnuU Snch superficial parts of our planet as are accessible to human ob- 
seryation. 

Encrinital Limeiione, The name of the lowest diyision of the Carboniferous Sys- 
tem ; and deriyes its name firom its numerous Encrinites. See page 97. 

Endogent, A class of flowering plants, whose stems present no distinction of wood, 
pith and bark. The wood is disposed in bundles, placed nearer the axis than 
those of the preyious year, as in palm trunks. This class answers to the Mono- 
cotyledons of Jussieu. 

Eocene. The great tertiary era is diyided into four periods, the first of which is 
called Eocene, indicating that in the beds of this diyision, we see the first traces 
or dawn of the present order of things. The class of fossils most seryiceable 
in determining the relations of the existing to the extinct species, are ahelUf 
and it is between these, more particularly, that the comparison has been made. 
Out of about 1,200 shells discoyered in Europe in this lower division of the ter- 
tiary rooks, thirty-eight only are identical with species known to be Hying. 
This small proportion (about three per cent.) yaries a little, of course, witii 
the deposits of different regions ; and the deposits of this formaUon, like those 
of any other, are characterised less by the preeiae proportion of their extinct 
fossils, than by possessing a number of shells peculiar to the particular era, 
and found in no other tertiary groups. 

Eeearpment. The abrupt face of a ridge of high land. 

Ezoffene, A class of flowering plants whose stems haye bark, wood and pith. The 
bark is increased by layers deposited within the preyiously formed layers and 
the wood, of layers or riogs placed outside of those of the preyious year. This 
class answers to the Dicotyledons of Jussieu, ana includes all common English 
trees except pines, &c. (See Oymnogene,) 

Exuvue, Properly speaking, the transient parts of certain animals which they piU 
off or lay down to assume new ones, as serpents and catvpillars shift their 
skin ; but in geology it refers not only to the cast-off ooyerings of animals, but 
to fossil shells and othor remains, whieh animals haye left in the strata of this 
earth. 

Falune. A French proyincial name for some terUary strata abounding in shells 

in Touraine, which resembles in lithologioal characters the <*Grag" of Norfolk 

and Suffolk. 
Fauna. The yarious kmds of animals peculiar to a country constitute its Fauna, 

as the yarious kinds of plants constitute its Flora. The term is deriyed from 

the Fauni, or rural deities, in Roman Mythology. 
Fault, in the language of miners, is the sudden interruption of the continnily ef 

strata in the same plane, accompanied by a crack or fissure varying in width 

from a mere line to seyeral feet, which is generally filled with broken stone, 

clay, etc. 
FeUpar. A simple mineral, which, next to quarti, constitutes the chief material of 

rocks. 
FAtpaikic. Of or belonging to felspar. 
Ferru0iinou9. Anything containing iron. 
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Ferruginous Sandstone, The name given to the formation which immediately under- 
lies the Goal Measures and contains an important Stratum of Hematite. See 
page 91. 

Fisaile. Easily cleft, dividing readily into an indefinite number of parallel laminn, 
like slate. 

Flora. The various kinds of trees and plants found in any country, constitute the 
Flora of that country, in the language of botanists. 

FluviatUe. Belonging to a river. 

Formation. A group, whether of alluvial deposits, sedimentary strata, or igneous 
rocks, referred to a common origin or period. 

Fossil. All minerals used to be called fossils, but geologists now use the word only 
to express the remains of animals and plants found buried in the earth. 

Fossili/erous. Containing organic remains. 

Fucoid. What resembles a fucus or sea-weed. 

Galena. A metallic ore, a compound of lead and sulphur. 

Oasteropods. A division of the Testacea, in which, as in the limpet, the foot is at- 
tached to the body. 

Oeode. A spherical hollow stone, whose cavity is usually filled with crystals. 

Glacier, Vast accumulations of ice and hardened snow in the Alps and other lofty 
^ mountains. 

Gneiss. A stratified primary rock, composed of the same materials as granite, but 
having usually a larger proportion of mica, and a laminated texture. The word 
is a German miner's term. 

Granite. An unstratified or igneous rock, generally found inferior to or associated 
with the oldest of the stratified rocks, and sometimes penetrating them in the 
form of dykes and veins. It is usually composed of three simple minerals, fel- 
spar, quartz and mica. Granite Knob^ is made up of solid granite. See p. 134. 

Graywacke. Grauwacke, a German name, formerly used by geologists for the 
lowest members of the secondary strata. The rock is very often of a gray color, 
hence the name ; ffrau, being German for gray, and wacke being a provincial 
miner's term. 

Greenstone. A variety of trap, composed of hornblende and felspar. 

Green Manure. When green crops, as clover, are plowed in for improving the soil, 
they are called green manure. 

Greensand. Beds of sand, sandstone, limestone, belonging to the Cretaceous Period. 
The name is given to these beds because they often, but not always, contain an 
abundance of green earth or chlorite scattered through the substance of the 
sandstone and limestone. 

Grit. A provincial name for a coarse-grained sandstone. 

Gypsum. A mineral composed of lime and sulphuric acid ; hence called, also, sfd- 
phate of lime. Plaster and stucco are obtained by exposing gypsum to a strong 
heat. 

Hamilton Group. The name of one member of the New Tork System. See page 

106. 
HO. The chemical symbol for water. 


* It wonM give us great pleasure to comply with the gaggestioa of the RepuHieanj and Uie the 
name "Granite Mount,** as It was christened by the party at Pilot Knob, had we not iiRed this 
name in eeveral plaees where it can not be changed. A party christened it Granite Knob, in the early 
fart of the summer. 
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Hornblende. A simple mineral of a dark green or black color, which enters largely 

into the composition of several yarieties of the trap rocks. 
Homstone, A silicions mineral substance sometimes nearly approaching to flint, or 

common quartz. It has a conchoidal fracture, and is infusible, \rhich distin> 

guishes it from compact felspar. 
ffudwn River Oroup. The name ot a formation in the New York System. See 

page 110. 
Humtu or Vegetable Mould. A dark brown substance, formed by the decomposition 

of vegetable matter. It is very abundant in the bottom prairies and alluyiums. 

Iceberg. Great masses of ice, often the size of hills, which float in the polar and 

adjacent seas. 
Igneous Rocks. All rocks, such as lava, trap and granite, known or supposed to 

have been melted by volcanic heat. 
Inorganic. Not produced by vital action. 
In Situ. In the place where they were formed. 

Joints. Fissures or lines of parting in rocks, often at right angles to the planes of 
stratification. The partings which divide columnar basalt into prisms are 
joints. 

Lamince. Latin for plates ; used in geology, for the smaller layers of which a 
stratum is frequently composed. 

Lamelli/erous. Having a structure consisting of thin plates or leaves like paper. 

Lava. The stone which flows in a melted state from a volcano. 

Lias, A provincial name, adopted in scientific language, for a particular kind of 
limestone, which, being characterised together with its associated beds, by pe- 
culiar fossils, forms a particular group of the secondary strata. 

Lignite. Wood converted into a kind of coal. 

Lithologieal. A term expressing the stony structure or character of a mineral mass. 
We speak of the lithologieal character of a stratum as distinguished from its 
zoological character. 

Lithographic Stone. A slaty compact limestone, of a yellowish color and fine srain, 
used in lithography, which is the art of drawing upon and printing from stone. 

Lithophites. The animals which form stone- coral. 

Lithographic Sandstone. This formation derives its name from the lithographic pro> 
perties of the beds. Section 2, page 68, was engraved upon it. See page 105. 

Littoral. Belonging to the shore. 

Loam. A mixture of sand and clay. 

Loess. A recent formation on the Rhine. 

Madrepore. A genus of corals, but generally applied to all the corals distinguished 
by superficial star-shaped cavities. There are several fossil species. 

Magnesian Limestone. A limestone which contains Carbonate of Magnesia. It is 
also used to designate some of the older formations of the West. The Magna- 
sian Limestone Series of Section 1, comprises the Calciferous Sandrock and 
Potsdam Sandstone of the New York System. 

Mammoth. An extinct species of the elephant {E. primigenius), of which the fossil 
bones are frequently met with in various countries. The name is of Tartar 
origin, and is used in Siberia for animals that burrow under ground. 

MammiUary. A surface which is studded over with rounded projections. 

Marl. A mixture of clay and lime ; usually soft, but sometimes hard, in which case 
U Li called indurated marL 
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Mastodon. A genus of fossil extinot qaadmpeds allied to the elephant So called 

from the form of the hind teeth or grinders, which have their sorface coYered 

with conical mammillary crests. 
Matrix. If a simple mineral or shell, in place of being detached, be still fixed in a 

portion of rock, it is said to be in its matrix. 
Mechanical Origin, Bocks of. Rocks composed %f sand, pebbles or fragments, are 

so called, to distingaish them from those of a uniform crystalline textore, which 

are of chemical origin. 
Metamorphic Rocks, A stratified division of hypogene rocks, highly crystalline, 

snch as gneiss and mica-schist, and so named because they haye been aUered by 

plutonic action. 
Mica, A simple mineral, having a shining silvery surface, and capable of being split 

into very thin elastic leaves or scales. It is often called talc in common life, 

but mineralogists apply the term talc to a different mineraL The brilliant scales 

in granite are mica. 
Mica-slate^ Mica-echist, One of the metamorphic or crystalline stratified rocks of 

the hypogene class, which is characterized by being composed of a large pro* 

portion of mica united with quarts. 
Miocene, A division of tertiary strata intervening between the Eocene and Pliocene 

formations ; so called, because a minority of its fossil shells are referable to 

living species. 
MoUusca^ Molluscous Animals. Animals, such as shell-fish, which, being devoid of 

bones, have soft bodies. 
Moraine, A Swiss term for the debris of rocks brought into the valleys by glaciers. 
Mountain Limestone, A series of limestone strata, of which the geological position is 

immediately below the Coal Measures. 
Muriate of Soda, The scientific name for common culinary salt, because it is com- 
posed of muriatic acid and the alkali soda. 
Muichelkalk, A limestone, belonging to the Upper New Red Sandstone group. Its 

position is between the Magnesian Limestone and the Lias. This formation has 

not yet been found in England or America, and the German name is adopted 

by English geologists. The word means shell limestone. 

New Red Sandstone, A formation so named, because it consists chiefly of sandy and 
argillaceous strata, the predominant color of which is brick-red, but it contains 
portions which are of a greenish-grey. These occur often in spots and stripes, 
so that the series has sometimes been called the variegated sandstone. This 
formation is divided into the Upper Now Red, in which the Mnschelkalk is in* 
eluded, and the Lower New Red, of which the Magnesian Limestone is a member. 

Module, A rounded irregular-shaped lump or mass. Elym,, diminutive of nodus^ 
knot. 

Mon-conformabls, See conformable. 

Old Red Sandstone, A formation immediately below the Carboniferous Group. The 
term Devonian has been recently proposed for strata of this age, because in 
Devonshire they are largely developed, and contain many organic remains. 

Qolitet Its, A limestone, so named because it is composed of rounded particles^ 
like the roe or eggs of a fish. The name is also applied to a large group of 
strata, characterized by peculiar fossils, because limestone of this kind ooe«t9 
in this group in England, France, fto. 

Organic, Produced by vital action. 


APPENPIX. 286 

Organic Remaint, Tke remams of aniniAls and plants {organized bodies) found in % 

fossil state. 
Orihoeerata, OrtkoetratiUt, An extinct genos of the order of MoUosooos animaliy 

called Cephalopoda, that inhabited a long-chambered conical shell, like a straight 

horn. 
Otteology, That diTision of anatomy which treats of the bones. 
Onondaga Limestone. A member of the New York System. See page 107. 
Outliere. When a portion of stratum occurs at some distance, detached ftrom the 

general mass of the formation to which it belongs, some practical mineral sur- 

reyors eall it an outlier, and the term is adopted in geological language. Is 

Plate XIV., No. 5, the Chouteau Limestone between Buffalo and Bolivar, is aa 

outlier, 
Ovaie. The shape of an egg. 

Oxide, The combination of a metal with oxygen ; rust is oxide of iron. 
Oxygen, One of the constituent parts of the atmosphere ; that part which suppoiHin 

life. For a further explanation of the word, eonsnlt elementary Works on 

ehemistry. 

FalcBozoie, A name given to the older fossiliferons rooks. 

Palaontologff, The science which treats of fossil remains, both animal and regeteblAi 

Pelagian, Pelagic. Belonging to the deep sea. 

Petroleum, A liquid mineral pitchy so called because it is seen to ooie like oil o«t ojf 
the rook. 

Phcenogamoue, or Phanerogamic Plante, A name given by Linneeus to those plants, 
in which the productive organs are apparent. 

Pit Coal. Ordinary coal ; called so because it is obtiuned by sinking pits in tha 
ground. 

Plastic Clay, One of the beds of the Eocene Tertiary Period ; so called, because it 
is used for making pottery. All clays of a similar character are pkutie, 

PUoeene, This is derived from more, and recent, and is founded upon the existOtte^ 
in the beds which it embraces, of a greater number of recent than extinct speeiesL 
The Pliocene rocks are referred to two periods, the Older Pliocene and Newer 
Pliocene. In the Newer Pliocene, the number of eztinet species is extremely 
small. 

Plutonic Roeks, Granite, porphyry and other igneous rocks, supposed to have con- 
solidated from a melted state. 

Porphyry, An unstratited or igneous rock. The term is as old as the time of Pliny, 
and was arpplied to a red rock, with small angular white bodies diffused throQfjk 
it, which are crystallised felspar, brought from Egypt. The term is hence Sf • 
plied to every species of unstratified rock, in which detaohed crystals of felspar 
are diffused through a base of other mineral composition. 

P»iadmm SandHone is the name of the lowest member of tiie New Yoric System. fM 
page 129. 

PrteipiietU, Sabstanoef^ which hiiving been dissolved in a fluid, are separated Arom 
it by combining chemically and forming a solid, that usually fklls to the bottom 
of the fluid. This process is the opposite to that of cfaemical solution. 

PuddingtUme, See <* Conglomerate." 

Pwmiee, A light ^ongy lava> chiefly fel8|»athiG, of a white color, produced by gaM 
or watery vapor getting access to the paxticular kind of glassy lava called ob- 
tidian, when in a state of fusion ; it may be called tiie froth of melted Toloanio 
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Purbeck Limeitontj Purheck Beds, Limestone strata, belonging to the Wealden 
Group, which intervenes between the Green-sand and the Oolite. 

JPyrita. (Iron.) A compouad of salphur and iron, foand usaally in yellow shining 
crystals like brass, and in almost every rock stratified and unstratified. 

Qtia-qua-versal Dip. The dip of beds to all points of the compass around a center, 

as in the case of beds of lava round the crater of a volcano. 
Quartz. A German provincial term, universally adopted in scientific language, for 

a simple mineral composed of pure silex, or earth of flints: rock-crystal is an 

example. 
Quartzite or Quartz Rock. An aggregate of graias of quartz, sometimes passing into 

compact quartz. 

Both'todt'lieffendes. A name given to a part of the New Bed Sandstone by German 

Miners. 
Bubble. A term applied by quarry-men to the upper fragmentary and decomposed 

portion of a mass of stone. 
Ruminantia. Animals which ruminate or chew the cud, such as the ox, deer, &a 

Saccharoidal Sandstone. A member of the Magnesian Limestone series, which very 
much resembles loaf-sugar in appearance. See page 117. 

Saceharoidf Saccharine When a stone has a texture resembling that of loaf-sugar. 

Sandstone. Any stone which is composed of an agglutination of grains of sand. 

Schist is often used as synonymous with slate ; but it may be very useful to distin- 
guish between a schistose and a slaty structure. The hypogene or primary 
schists, as they are termed, such as gneiss, mica-schist and others, cannot be 
split into an indefinite number of parallel laminae, like rocks which have a 
true slaty cleavage. The uneven schistose layers mica-schist and gneiss are pro- 
bably layers of deposition, which have assumed a crystalline texture. See 
"Cleavage." 

Seams. Thin layers which separate two strata of greater magnitude. 

Secondary Strata. An extensive series of the stratified rocks which compose 
the crust of the globe, with certain characters in common, which distinguish 
them from another series below them, called primary, and from a third series 
above them called tertiary. 

Sedimentary Rocks, are those which have been formed by their materials having been 
thrown down from a state of suspension or solution in water. 

Septaria. Flattened balls of stone, generally a kind of iron-stone, or Marlite, which, 
on being split, are seen to be separated in their interior into irregular masses. 

Shale. A provincial term, adopted by geologists, to express an indurated slaty clay. 

Shell Marl. A deposit of clay, and other substances mixed with shells, which 
collects at the bottom of lakes. 

Shingle. The loose and completely water-worn gravel on the sea-shore. 

Silex, Silica. The name of one of the pure earths, being the Latin word for flint, which 
is wholly composed of that earth. French geologists have applied it as a generic 
name for all minerals composed entirely of that earth, of, which there are many 
of different external forms. 

SUieious, Of or belonging to the earth silica. Etym., silez, which see. A Silicioas 
rock is one mainly composed of silex. 

SUt, The more comminuted sand, clay and earth, which is transported by running 
water. It is often accumulated by currents in banks. Thus the mouth of a 
river is silted up when its entrance into the sea is impeded by snoh aocnmula- 
tion of loose materials. 
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Silurian, A name giTen bjr Murohison to the older members of the PalsBosoio 

Rocks. 

SKmple Mineral* Individaal mineral substanceSi as distingnished from the rocks, 
which Ust are usually an aggregation of simple minerals. Thej are not simple 
in regard to their nature, for, when subjected to chemical analysis, they are 
found to consist of a variety of different substances. Pyrites is a simple mineral 
in the sense we use the term, but it is a chemical compound of sulphur and iron. 

StnUTy Calcareous or Siliciotu. A German name for a rock precipitated from mineral 
waters. 

Slate, See ** Cleavage" and "Schist." 

Soil, See page 61. 

St, Louis Limestone, The name given to the limestone formation upon which St. 
Louis stands. See page 98. 

Stalactite. When water holding lime in solution deposits it in drops from the roof 
of a cavern, long rods of stone are formed, which hang down like icicles, and 
these are called stalactites. 

Stalagmite. When water holding lime in solution drops on the floor of a cavern, the 
water evaporating leaves a crust composed of layers of limestone : such a crust 
is called stalagmite. The Stalactite from the top and the Stalagmite from the 
bottom often unite and form a pillar. 

Strata, Stratum. When several rocks lie like the leaves of a book, one upon another, 
each individual forms a stratum; — strata is the plural of stratum. 

Stratified. Rocks arranged in the form of strata, which see. 

Stratification. An arrangement of rocks in strata, which see. 

Strike. The direction or lino of bearing of strata, which is always at right angles to 
their prevailing dip. 

Syenite, A kind of granite, so called because it was brought from Syene in Egypt. 

Synclinal Axis. When the strata dip in opposite directions towards a common cen- 
tral imaginary line, it is called a synclinal line or axis. 

Talus, When fragments are broken off by the action of the weather from the faoe 
of a steep rock, as they accumulate at its foot, they form a sloping heap, called 
a talus. The term is borrowed from the language of fortification, where talui 
means the outside of a wall of which the thickness is diminished by degrees, as 
it rises in height, to make it the firmer. 

Tertiary Strata. A series of sedimentary rocks, with characters which distiDguish 
them from the two other great series of strata, — the secondary and primary, 
which lie beneath them. 

TesUicea. Molluscous animals, having a shelly covering. 

Thin out. When a stratum, in the course of its prolongation in any direction, be- 
comes gradually less in thickness, the two surfaces approach nearer and nearer. 

Trap and Trappean Rocks, Volcanic rocks composed of felspar, augite and horn- 
blende. The various proportions and state of aggregation -of these simple 
minerals, and differences in external forms, give rise to varieties, which have 
received distinct appellations, such as basalt, amygdaloid, dolorite, greenstone 
and others. The term is derived from trappa, a Swedish word for stair, because 
the rocks of this class often occur in large tabular masses, rising one above 
another, like the steps of a staircase. 

Travertin, A limestone, usually hard and semi-crystalline, deposited from the water 

of springs holding lime in solution. 
TrmUm Limestone^ is the name of an important formation in the New Tork System. 
See page 112. 
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l^iMite. A oommon fossil so named from the ehaimotevktio species baTing the^be^ 
diTided into three lobes. 

f^-or Tufa. An Italian name for a Tariety of Tolcanio rock of an earthy textnret 
seldom yery compact^ and composed of an agglutination of fragments of seorisD* 
and loose matter ejected from a Tolcano. 

Asfa, CaUareow, A porous rook deposited by caleareons waters, on their exposnre 
to the air, and osnally containing portions of plants and other organic sub- 
stances incmsted with carbonate of lime. The more soUd form of the same de* 
posit is called ** traTertin," into which it passes. 

Unconfortnable, See Conformable. 

VigetahU Mbtdd. See Humus. 

VeiM, Mineral. Cracks in rocks filled up by substances different f^om the rock, 
which may either be earthy or metallic. Veins are sometimes many yards 
wide ; and they ramify or branch off into innumerable smaller parts, often as 
slender as threads, like the veins in an animal, and hence their name. 

Vermicular Sandstone and Shales. A formation below the Chouteau Limestone, which 
derives its name firom the vermicular markings of the rock. See page 103. 

yUrifiealion, The conversion of a body into glass by heat 

BoophUf, Corals, sponges, and other aquatic animals allied to them ; so called be* 
eause, while they are the habitation of animals, they are fixed to the ground, 
and have the forms of plants. 
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The following analysis, by Dr. Litton, of water from tlie apper spring of GoL 
Williams, at Paris, Monroe county, was omitted in the proper place. 
Specific gravity at temperatnre of 72jt® F., 1.0009. 
In 1,000 grains of the water were fonnd the following constituents : — 

nUea, .01298 

Ottrbonle add, . J88666 

gQlphurle add, . ' . . . . .234M 

Chlorine, ........... 4)1078 

Ferozldeoflron,* ......... .00680 

Um»i .27854 

Magneda, .08560 

Potaasa, .01998 

Soda, .06688 

The ingredients may be combined to give the following composition of 1,000 
grains of the water : — 

Carbonate of protoxide of iron, ....... J0O678 

Carbonate of lime, .28978 

Carbonate of w^^gwH*, ......... .02418 

Sulphate of lime, MSm 

Snlphate of magneala, ......... jQ8098 

Chloride of magneala, ......... J02378 

Solphateofpotaan, ......... i>3e98 

Sulphate of soda, .08514 

Silica, .01298 

Oftrbonieadd, JZ8988 

Total weight of salts and carbonic add, ...... L00068 

Water, 098JX)042 

1000.00000 

In the above analysis, there is a slight excess of bases above what is necesBsry 
to combine with the chlorine and acids 

The water from the lower spring of Mr. Williams was found to contain essen- 
tially the same salts, but, in general, in a less proportion. 

N^ ! 

* This does not represent all of the Iron in this water, for some had ftllen u a sedtanent Mbfv 
analysis. 
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Page 03— ISrentieth line, for Pomme de Terra, *c, read Turkey Creek. 
'^ 08 — Thinl line firom bottom, for III., read Y. 

DR. LITTON'S REPORT.* 

- SeTenfli line from top; for natural, read rationaL 

- Sixth line from bottom ; for Halfher, read Haefher. 
-Tenth line from bottom; for or, read and. 
-Fifteenth line from bottom; for examination, read ennmeratlon. 
-Sixteenth line from top, and in other plaoes ; for stopping, read fltoplog. 
-Fifth line from top, and in other places ; for stopped, read stoped. 

- Fifth line from top ; for ladder, read Soott. 
-Sixth line ftx>m top; for second, read third. 
-Elerenth line from top; for part, read*fkct 
-Tenth line from bottom ; for are three, read are, then, three. 
-Fourth line fr<om top; for continued, read connected. 
-Twelfth line fh>m bottom ; for more, read here. 
-Eighth line fh>m bottom; for fifteen, read fire. 
-Ninth line from top; for Hebbler, read Hibbler. 

-Sixteenth line from bottom; omit all the inrerted oommas under, '' from 2(Hh June." 
-Seyenth line from bottom; for 61 lbs., read 60 lbs. 
-Sixth line from bottom; for Boldur, read Bolduc 
-Second line from bottom ; for Lead, read Lode. 
-Twenty-third line from bottom; read: After passing into this, when successful, openings or 

earitiee are reached from which almost all the mineral has been obtained, and which are 

filled with clay, mineral and tiff. There hare, Ac. 
-Fourth line from top; for Potosi, read Poston. 
•Nineteenth line from bottom : for Argnait, read Arqualt. 
-Seventh and thirteenth lines from bottom, and in other places, for Bee, read Kee. 
•Tenth line from top ; omit Ikoe. >, 

-Eloyenth linefh>m top; for Homie's, read HorlnVs. 
-Second Hue fit>m bottom; for Gamp, Rowdy, read Camp-Bowdy. 
•Thirteenth line from top ; for Boldue, read Bolduc. 
-Second line fh>m bottom ; omit the inrerted commas under 184S. 
•First line from top; omit, *' Anom May," and all inverted oonunaa under Uiese wofds. 
■Thirteenth line ft<om top ; for Neasson, read Masson. 

■Seventeenth line from bottom; omit all inverted commas under, ** from June." 
■Eighth line from bottom; for excavate, read reach. 
•Third line from top; for obtained, read attained. 
■Twelfth line fh>m bottom; for ridge, read wedge. 
■Eleventh line fr^m bottom; for 16Ji pounds, read 62^ pounds. 
•Fifth line from bottom; for 1,515,619,720,000, read 515,619,720,000. 

- Fourteenth line tram top ; for below it, becomes, read below. It beeomes. 
-Tenth line from top; for 11,537, read 537. 
-Fourth line fh>m bottom ; for ore, read are. 
■Eighth line from bottom; the sentence commencing, *'The quantltlea given," Ac., i4)pUii to 

analyses, Nos. 50 and 51, given on page 157 of Dr. Bhumard's Beport 

Dr. SHUMARD'S REPORT. 

Page 137 — For 1855, read 1854. 
<* 141 — Fifth line from top; for Palachinus and Echinnoddarii^ read BalaeUdmu and EeUaoddulii 
■ 175 — Twelfth line from top ; for formation, read formatloni. 

^ Dr, ZAttondidnothateancfjpotiimitif qfrtaiit^ ^ 
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a and b. 
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b. 
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EXPLANATIONS OF PLATE A. 

AcTiNocRiKus Vkeneuilianus, Shuffkord, Pui II., p. 198. 

• Side view of two extreme yarieties. 

> AoTEsrooBiHUS BOTUSDUB, Yonddi 9iDA Skumard. Part II., p. 191. 

- Side Tiew of a Bpeoimen from Boone oonnty ; natural siie. 
-Basal yiew of the same indiyidnal. 

• AcTiNOCBmus Chbistyi, Shumard, Part IL, p. 191. 

■ AcTiNOCKrans MissonRiBNsis, Shumard. Part IL, p. 190. 

• Specimen, natural sise ; view of the anal side. 
-Another indiyidnal ; yiew of the opposite side. 

• Yiew of the summit, representing the spines restored. 

- AcTiHooBiNUS GOSonmiTS, Shumard, Part n., p. 188. 
Basal yiew. 

AcTiKOOBiNTS PTBIF0BMI8, Shumard. Part II., p. 192. 

• An adult individual ; natural size. 

- A young individual. 

- PoTEBiooBiNus Mbekiakus, Shumord. Part n., p. 188. 

- Specimen, natural size ; view of the side. 

- The same ; basal view. 

- AoTiNOOKiNus EoNiNCKi, Skumard, Part II., p. 194. 
-View of the anal side of a specimen, four times enlarged. 
-\lew of the opposite side. 

- Basal yiew of the same ; natural size. 

- AoTinoGBiiriTS PAByus ; specimen, four times enlarged. Part II., p. 198. 

• GLYPT00BI5US FiXBBtATus, Shumard. Part II., p. 194. 

- A specimen^ With the arms and column attached to the bodj ; four times 
enlarged. 

-Fragment of the ooluihn ; much enlarged. 

' FiudiilBS QBAciiLXS, Shutiiord, Part II;, p. 208. 
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EXPLANATIONS OP PLATE B. 

Fig. 1. — PENTiu^JknTES Sati, Skumard. Part IL, p. 185. 
a. — r Side vi«w of a specimen ; natural size. 
b.'-^ Basal Tiew of the same. 
* e. — View of the vertex, very much enlarged, showing the form and arrange- 
ment of the small plates which close the central opening. 
d. — Part of pscudo-ambulacral field, greatly enlarged, exhibiting the form of 
the lancet and pore pieces. 
Pig. 2. — Pentbemites Koemebi, Skumard. Part IL, p. 186. 

a. — Side view of a specimen exhibiting a convex base ; four times enlarged. 

b. — Another individual, view of the side ; four times enlarged. 

c. — The same ; basal view. 

d. — The same, summit view ; nine times enlarged. 
Pig. 8. — Pentremites cuRTUs, ^/«//nar(/. Part IL, p. 187. 

a. — Side view of a specimen; four times enlarged, distorted from lateral 
pressure. 

6. — Detached fork-piece ; enlarged to show the surface markings. 
Fig. 4. — Pentrejutes eloxgatus, natural size. Part IL, p. 187. 
Fig. 5. — PoTERiooBixus LONGiDAOTYLus, Shumard, Part IL, p. 188. 

a. — View of a specimen, natural size, a portion of the arms and colomn re- 

maining attached to the body. 

b. — View of the anal side of a specimen, exhibiting a portion of the proboscis 

and slender column attached to the body. 

e. — Portion of the proboscis enlarged, showing the rows of pores at the lateral 

sutures. 
Fig. 6. — ^ Tentaculites iNCURvrs, Shumard. Part IL, p. 195. 

a. — Specimen, natural size. 

b. — A fragment, enlarged to show the character of the striee. 
Fig. 7. — AoiDAspis Halli, Shumard. Part IL, p. 200. 

a. — Glabella, four times enlarged. 

b. — Movable check, four times enlarged. 

c. — Specimen showing eight segments of the thorax and the pygidium ; nine 

times enlarged. 
Fig. 8. — Dalmanl\ TRiDENTirERA, Shumurd. Part II. , p. 199. 

a. — Specimen of the head, natural size. 

b. — Pygidium of a smaller individual. 

c. — A portion of the eye magnified. 
Fig. 9. — Phillipsia Meeamecensis, 5/(iwmarJ. Part IL, p. 199. 
Fig. 10. — Encrinurus deltotdeus. Part IL, p. 198. 
Fig. 11. — CyPHASPTS Gtrardeauensis, Shumard, Part IL, p. 197. 

a. — Specimen, four times enlarged, exhibiting the thoracic spine, projeoting 

backwards from the seventh axal ring of the thorax. 

b. — Glabella of another specimen ; four times enlarged. 
Fig. 12. — Proetus Swallowi, Shumard. Part IL, p. 196. 

a. — Specimen enrolled, exhibiting the head and a portion of the thorax. 

b. — The same ; view of the pygidium and part of the thorax. 
Fig. 13. — pROBTtrs MissouRiENsis, Shumard. Part IL, p. 196. 

a. — Glabella, natural size. 

b. — Pygidium. 
Fig. 14. — Caltmenb rugosa, Shumard; natural size. Part IL, p. 200. 
Fig. 15. — Cttssbb ST7BLAE7IS, Shumard ; four times enlarged. Part XL, p. 195. 
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EXPLANATIONS OF PLATE C. 

- Chonbtss oknata, Shumard, Part IL, p. 202. 

• Dorsal yalve. The spines on the cardinal border are larger than natural. 
'Surface enlarged. 

- Profile view. 

■ Lbpt^na mesacosta, Shumard. Part XL, p. 205. 

• Cyrtia acutieostbis, Shumard, Part II., p. 204. 

- Specimen nat. size Tiew of the area. 
' The same, profile view. 

View of the dorsal valve. 
. Rhynconella Cooperensis, Shumard, Part II., p. 204. 

• Gibbous variety ; view of the ventral vaWe. 

- The same ; view of the front. 

- Flattened variety ; view of the dorsal valve. 

' Tongue of sinus enlarged, showing the character of the strife. 
' Rhyngonella Missoubiensis, Shumard. Part II., p. 204. 
. Young individual ; view of dorsal valve. 

• Adult specimen ; view of dorsal valve. 

• The same ; view of the front, showing the large quadrangular tongue of 

the sinus. 

• Rhynconella Boouensis, Shumard. Part II., p. 205. 

■ Ventral valve. 

■ Profile view. 

-Spibifeb? peculiabis, Shumard. Part 11. , p. 202. 

• View of the ventral valve. 

■ Profile view. 

• Spibifeb Mabiomensis, Shumard. Part II., p. 203. 

■ Ventral valve. 

• Dorsal valve. 

- Young example, showing a mesian sinus in the ventral valve. 

• Obthis Missgubiexsis, Shumard. Part II., p. 205. 

- Specimen, natural size. 

• Surface enlarged. 

Pboductus aequicostatus, Shumard. Part II., p. 201. 
. Goniatites planobbifoemis, Shumard. Part II., p. 208, 

- Specimen, about sixteen times enlarged ; view of the side. 

■ The same ; ventral view. 

. Chemnitzia tenuilineata, Shumard. Part II., p. 207. 

- MuBCHisoNiA MELANiAFOBMis, Shumard. Part II., p. 208. 
AvicuLA ciBCULUS, Shumord. Part II., p. 206. 

• Specimen enlarged. 

• Surface very much enlarged, showing the character of the striee. 
AvicuLA CooPEBENSis, Shumard. Part II., p. 206. 

-Pbcten Missoubiensis, Shumard. Part 11. , p. 207. 
Myalina subquadeata, Shumard. Part II., p. 207. 
. Specimen reduced four times. 
Fragment, showing a part of the hinge. 
Pegtbn ocgidentalis, Shumard. Part II., p. 207. 
Allobisna Hannibaleksis, Shumard. Part II., p. 206u 
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